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PREFACE 


Largely as the result of medical research and practice in connexion with the 
late War, much light has been shed on the nature of many diseases during 
the last few years. The knowledge thus acquired is, as far as the scope of 
the work has permitted, duly recorded in these pages. 

The work is, as it claims to be, a Dictionary of Practical Medicine. Its 
appeal is chiefly to the practitioner, whose needs have been kept steadfastly 
in mind throughout. Etiology and Pathology have, of course, received due 
attention, Imt elaborate disquisitions on unsettled questions have as far as 
possible been avoided so that more space might be available for Symptom- 
atology, Diagnosis, Prognosis, and Treatment. In brief, the governing aim 
of the work is to assist the practitioner in the recognition and treatment of 
disease. 

The Dictionary covers the whole range of Medicine, including the chief 
tropical and industrial diseases, except that Labour, both normal and diffi- 
cult, and Fractures and Dislocations are omitted as subjects too extensive for 
consideration in a work on (icncral Medicine limited to three volun)cs. The 
Diseases of Pregnancy and the Puerperium and Diseases of Women in general 
are, however, included. 

Descriptions of Major Operations ha\e been excluded as lying outside the 
scope of the work, but the indications for them are given, and Minor Opera- 
tions arc described with needful detail. 

The modern methods of Diagnosis and Treatment are exi)oundcd, and 
their significance and ^alu(‘ assessed, (’onsideration is also given to such 
general subjects as Immunity, An*csthcties, Hinical Bacteriology and Patho- 
logy, the modem developments of Chemical Pathology, the examination of 
candidates for Life Insurance, and the problems of Forensic Medicine. 

As the originator of the work, I desire to pay ungrudging tribute to 
the labours of my co-Editors. Dr. Gordon Holmes has had charge of 
the Neurology, and I of the Dennatologj', \\hilc Prof. Langmead shares with 
me the editorial responsibility for all the rest of the work. 

They join with me in acknowledging the courtesy with which editorial 
requests and suggestions have been received by the contributr»rs. While the 
general teaching of the work will be found to be harmonious, the Editors have 
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not sought unduly to limit the discretion of individual writers on points of 
detail, preferring that on such points each should give the results of his own 
experience. 

We desire also to thank contributors and others who have provided pre- 
parations, drawings, or photograj^s for the Plates and the Figures in 
the text, and especially Dr. Bigland, Sir John Broadbent, Dr. Cammidge, 
Or. d’Este Emery, Dr. Dore, Dr. Golla, Dr. Gray, Col. Harrison, Dr. 
MacCormac, Dr. MacLeod, Dr; Manson-Bahr, Prof. Murray, Mr. Pannett, 
Dr. Parkinson, Mr. Magnus Redding, Dr. Rolleston, Dr. Sequeira, Dr. 
Gordon Thomson, and Mr. Thomson Walker. 
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The Dictionary of Practical 

Medicine 


ABDERHALDEN reaction (see SERO- 
LOGICAL Diagnosis). 

ABDOMINAL INJURIES. Anatomy.— 

From the point of view of susceptibility of its 
contents to injury, the abdomen can be roughly 
divided into three parts : an upper zone lying 
under cover of the ribs, a lower portion pro- 
tected by the bony ring of the true pelvis, and 
an intermediate zone reaching from the ribs 
to the pelvis. From the costal margin to the 
pelvic girdle stretch several muscle sheets 
(external oblique, internal oblique, trans- 
versalis, rectus) wliich serve as a strong shield 
against external violence; far back in the 
loin the vertical fibres of the erector spinse 
and quadratus lumborum give protection. 

Injury to the pelvic contents is almost 
always associated with fracture of the bony 
pelvis, of which we do not treat in this work ; 
we shall confine ourselves to the parts more 
exposed to injury, i.e. the upper and inter- 
mediate zones of the abdomen. 

The solid abdominal organs (liver, spleen, 
kidneys, and pancreas) are situated mainly 
above the level of the umbilicus ; the hollow 
viscera (stomach, intestines, biliary and urinary 
chaimels) are distributed over the whole 
cavity. Since the crushing of the solid viscera 
is fraught with more immediate peril, it is of 
advantage that they are partiaUy protected 
by the costal framework ; the hollow viscera 
are more mobile, and can sometimes evade 
violence by slipping aside. Evasion of im- 
pending injury is thus possible for intestine 
supplied with mesentery, but if the strain falls 
on a part of the gut which is near a fixed 
portion and has limited mobility (e.g. the 
duodeno-jejunal junction), severe tearing may 
follow. 

The aorta and vena cava inferior, with their 
branches and tributaries, lie far back in the 
abdomen, and are seldom injured without 
other viscera undergoing severe trauma ; but 
the common mesentery of the small int^tine 

I— B 


is occasionally tom, and dangerous bleeding 
may occur from the lacerated vessels. 

Etiology. — Injury of the abdominal wall 
may be produced by any kind of violence 
projected against the abdomen. 

Injury of the abdominal contents may be 
due to penetrating or non-pmetrating violence. 
Penetrating wounds are inflicted by sharp 
(cutting or stabbing) implements, by bullets, 
or by severe blows from blimt objects such as 
the end of the shaft of a cart. Non-penetrating 
injuries are most commonly the result of severe 
crushes, such as would follow from a heavy 
vehicle running over the abdomen ; in the 
upper zone the lower ribs are sometimes frac- 
tured and driven on to the subjacent viscera. 
Another type of violence is the sharp circum- 
scribed blow due to a kick, punch, or the 
sudden impinging of any hard body against 
the abdomintd wall. Severe mjury may also 
follow from the strain on the visceral attach- 
ments consequent on a fall from a height, or a 
sudden trip-up causing a violent fall forward. 

When violence is applied against the ab- 
dominal wall the kind of injury produced 
depends to a certain extent upon the prepared- 
ness of the patient for the blow and the con- 
sequent rigi^ty or flaccidity of the muscular 
layers. A rigid muscle may mitigate or prevent 
injury of the deeper-lying viscera. 

Variedet of injury and symptoiiiatolo^. 
— ^For purposes of description abdominal in- 
juries are best divided into — 

1. Injuries of the abdominal wall. 

2. Injuries of the abdominal viscera. 

1. Injuries (ri the abdominal wall comprise : 

i. Simple contusions. 

ii. Incision or laceration of the super- 

ficial parts. 

iii. Incision or laceration of the whole 

thickness of the waU-^e penetiar.- 
ing injury. 

iv. Rupture of the deeper parts of the 

abdominal wall without the skin 
being broken. 

f 
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Let it be constantly remembered that any 
injury to the abdommal toaU, hotoever trivial, 
may be accompanied by eerioue lesions of the 
viscera, and that the latter may be seriously 
damage vMhout any visible sign of injury to 
the aMominal wall. 

Injuries of the abdominal wall alone are 
not, as a rule, accompanied by severe shock, 
even though the muscles be tom. Simple 
contusions of the abdominal wall are usually 
accompanied by tenderness and rigidity over 
the bruised area, but if no other lesion be 
present the rigidity passes o£E within a few 
hours. The persistence of rigidity betokens 
something more serious. In connexion with 
small wounds of the abdominal wall made 
with sharp instruments, it must be emphasized 
that an apparently superficial wound is often 
in reality a penetrating one. Errors in diagnosis 
are sometimes made owing to the fact that 
when a probe is inserted the muscles contract 
and prevent its passage through the narrow 
slit made by the injuring weapon. 

When the laceration or wound of the ab- 
dominal wall is considerable in extent, por- 
tions of omentum or intestine may ^olapse. 
It is surprising how little shock and pain may 
accompany such evisceration. 

If the deeper parts of the abdominal parietes 
be ruptured, the subjacent viscera may bulge 
into ika gap and lie covered merely by skin 
and su^utaneous tissue ; this condition is 
termed a traumatic ventral hernia, and occurs 
but rarely, 

2. In considering injuries of the abdominal 
viscera the chief interest lies in those cases 
which present no wound of the abdominal 
wall. When such wound exists the possibility 
of injury of the viscera is always considered, 
and is decided by carefully exploring the 
wound to determine penetration or otherwise. 
When, however, there Vis no external wound 
pr only a slight contusion, tt^ thought of 
Visceral injury is not so insistent, and early 
symptoms of grave lesions may pass unheeded. 

The viscera may be contused or ruptured. 
It is frequently impossible to diagnose between 
these ujdess the abdomen be opened or until 
lapse of time decides, but it is possible to lay 
down some rules for ^dance in treatment 
after considering the true value of the various 
qrmptoms which may develop. 

The main symptoms following injury to 
the abdominal viscera are due to shock, 
internal hssmozrhage, peritonitis, or a com- 
bination of these. 


Shock is shown by pallor, feeble pulse, sloiV 
shallow resjiiration, and cold extremities, but 
unless there is some serious lesion the symp- 
toms soon subside. If the state of shock lai^ 
longer anfl seems out of proportion to the 
evidence of intra-abdominal injury, exam- 
ination may reveal a pneumothorax or other 
chest condition. Injuries of the upper abdo- 
men cause more serious shock than those of 
the lower portion. Benal contusions also 
cause severe shock. 

If the symptoms of shock do not pass off 
within six to twelve hours, haemorrhage or 
peritonitis is almost certainly an additional 
factor. Speaking generally, rupture of solid 
organs lea!^ to haemorrhage, injury to hollow 
viscera to peritonitis. 

Owing to the anatomical disposition of the 
parts, hemorrhage usually follows lesions of the 
upper zone, in which lie the liver, spleen, and 
kidneys. The main abdominal blood-vessels 
are more likely to be injured by violence directed 
against the central portion of the abdomen. 
T^en the liver or spleen is very severely 
tom, symptoms of shock and haemorrhage 
commingle, and death frequently follows 
soon after the injury. In lesser degrees of 
injury of the solid viscera, evidences of bleeding 
gradually assert themselves. Increasing rest- 
lessness and pain, progressive pallor of the lips 
and finger-nails, rising pulse-rate and movable 
dullness in the flanks are sufficiently indica- 
tive. Occasionally the symptoms of haemor- 
rhage may abate for a day or two, and then 
become alarmingly evident after some exer- 
tion, such as straining on the bed-pan. The 
pulse-rate is a good but not always strictly 
reliable guide in abdominal haemorrhage ; it 
may continue fairly slow till the abdomen is 
full of blood, and then suddenly bound up to 
a rapid rate. 

Contusion or rupture of <he kidney is fre- 
quently accompanied by very severe and 
alarming shock, which generally passes off 
within an hour or two {cf, the kidney-punch 
in boidng). The later symptoms depend on 
the extent of the injury and the condition of 
the renal capsule. In slight cases in which the 
capsule remains intact, haematuria, local ten- 
derness, and possibly renal colic due to the 
passage of clots down the ureter comprise all 
the symptoms. If the renal capsule be tom a 
retroperitoneal haBmatoma is formed, and urine 
is extravasated into the cellular tissues behind 
and around the kidney; this leads to cellu- 
litis, evidenced generally by malaise and 
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irregular fever, and locally by swelling, tender* 
ness, and muscular resistance. An abscess 
may result. If the urine be infected the symp- 
toms are more acute. Should the peritoneal 
covering of the kidney be tom, syihptoms of 
intrapcritoneal heemorrhage may result. Most 
cases of haematuria resulting horn renal con- 
tusion stop spontaneously. 

Peritonitis is usually consequent on rupture 
of the hollow viscera. The intestines, bladder, 
and stomach are most commonly injured ; 
the gall-bladder and ureter rarely. Some- 
times the injury is only sufficient to bruise the 
walls of the viscus. If the stomach is thus 
contused the result is vomiting, and sometimes 
hsematemesis ; if the colon is bruised the 
passage of blood per anum and diarrhoea due 
to traumatic colitis may follow. Bruising of 
the bladder causes slight hsematuria, but if 
the contusion be very severe there may be 
vomiting and local rigidity even though no 
rupture has occurred. 

Rupture of intestine is the commonest cause 
of peritonitis after abdominal injury ; it is 
a condition fraught with danger of almost 
certain death if not diagnosed early, yet the 
signs and symptoms are often equivocal for 
some hours. Generally the tear only involves 
a portion of the circumference of the gut, but 
occasionally a complete severance is caused 
and a gap left between the two ends which 
may^ be temporarily closed by contraction of 
the involuntary intestinal muscle. When the 
intestine is injured its movements stop owing 
to a reflex or direct paresis of its walls. If the 
rent is small the edges o ' the mucous mem- 
brane pout and fill the small gap ; a small 
amount of intestinal contents escapes and sets 
up a local plastic peritonitis with deposit of 
lymph which glues together the coils of in- 
testine. The patient takes nothing by the 
mouth, and the intestines remain at rest. 
A lull in the symptoms gives a false security. 
After a few hours, when it is thought that 
there is no serious intra-abdominal lesion, 
food is taken, the intestines are excited to 
peristaltic contraction, and the opening in the 
gut is unsealed. Peritonitis then develops 
more or less rapidly according to the size of 
the opening and the number of adhesions. 
The importent earlier signs of peritonitis are 
pain, local tenderness and muscular rigidity, 
vomiting, and ^ shallow abdominal respiration. 
The later evidences of peritoneal infection are 
elevation of pulse and temperature, increasing 
distension, movable dullness in the flanks, and 


obliteration or diminution of the liver dullness 
owing to free gas in front of the liver. The 
patient often has an anxious facial expression, 
and may show unusual restlessness. Rectal 
examination may demonstrate a tender pelvic 
peritoneum. In upper abdominal injuries, im- 
portance must be attached to a shifting of 
the pain to the hypogastrium. The last two 
symptoms depend upon the action of gravity 
in directing the inflammatory fluid and escaped 
intestinal contents into the lower abdomen 
and pelvis. The prognosis in cases of rup- 
tured intestine is very bad unless diagnosis 
is made and operation undertaken soon after 
the injury. Hence the need for early diagnosis. 

It is possible for tlie duodenum and parti 
of the colon to be ruptured behind the peri- 
toneum. The symptoms are then due to a 
retroperitoneal cellulitis, with some inflamma- 
tion of the contiguous peritoneum, viz. local 
pain, muscular rigidity, shallow respiration, 
vomiting, and rise of pulse and temperature. 
A very important diagnostic sign, when present, 
is surgical emphysema of the retroperitoneal 
tissues. 

Rupture of the urinary bladder usually 
occurs in connexion with fractured pelvis, 
but may result from a blow on the hypo- 
gastrium when the viscus is distended. In 
children the bladder is situated higher in the 
abdomen, and is therefore more liable to 
injury. The s3nmptoms vary according as the 
rent is intra- or extra peri tontial. If it is within 
the peritoneuiri, symptoms of peritonitis ensue, 
but it must be recollected tlxat sterile urine 
does not at first cause a very acute inflammatory 
reaction. There may be hBematuria. Rupture 
outside the peritoneum leads to extravasation 
of urine, and consequent cellulitis in the 
suprapubic and perineal regions. 

Rupture of the stomach quickly causes 
symptoms of general peritonitis ; it is gener- 
ally accompanied by some other lesion such 
as injury to the spleen or liver ; a j^cal collec- 
tion of free gas near the stomach may yield 
a very tympanitic note on percussion. 

The 'pancreas is seldom injured, and the 
symptoms of such injury ate in no way 
distinctive. 

While rupture of the pancreas is rare, epi- 
gastric injury is sometimes followed by a pseudo- 
pancreatic cyst in the lesser peritoneal sac. 

Diagnosis of abdomira ininrias.— If 
the practitioner has a clear view of we possible 
symptoms resulting from the difleient intra- 
abdominal injuries, he can in jsiost cases make 
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ABDOMINAL PAIN 


a fairly accurate diagnosis. In wounds of the 
abdoiniiia] wall tlieir exploration will reveal 
any internal lesion. 

The essential point in diagnosis is to esti- 
mate the difFerent proportions that shock. 
haDinorrhage. and peritonitis take in the ])ro- 
duction of the ohservtnl syin}»toius, aiui to 
judge from this tlie visciis injunnl and the 
nature of the lesion. It is friviuently impo^ 
sible to give a detinite o]>inion for a few liours 
after the accident The thorax must always l»c 
carefully examined to exclude ]»neiiniothorax 
and to detect any broken ribs. For the r(‘st. 
each individual symptom must ])e given its 
true value in relationshij> to tlie otlu'rs. Shrx k 
usually subsides witliin a few lumrs. and the?j 
haemorrhage or ])eritonitis l)ec(;»nu‘s increas- 
ingly evident. Pain, vomiting, local or gcaieral 
jmiscular rigidity, tenderness, alteration of 
jnilse-rate, shallow respiration, diminution of 
liver dullness, free fluid in tlie abdomen these 
are the main symjitoms to note. Jlv taking 
into consideration the ]»art of t)ic alHiomcn 
struck, it is j^ossible in most casrs to say which 
viscus is injured and wliat is the nature <»f the 
injury. In cases of suspected rujUure of the 
bladder an additional means of diagnosiv jw 
present ; the bladder is enijitied by a catheter 
and a measured quantity of ])ori( -acid hition 
or saline is intrcKluced and ag.an drawn off. 
Any marked discrepancy between tlie amount 
introduci^d and that drawn ofl sugg(^sts nijuure 
of the bladder. 

Treatment. — If tliere is no aceomjianying 
intra-abdominal injury, wounds of liie ab- 
dominal wall should be treated on general 
surgical principles. All stab wound.s and any 
possible or certain penetrating wound must be 
enlargerl and explored. Any pj(ila})sed viscus 
must })e cleansed with saline and rejAaced in 
the abdomen, a drain being left in the ]»ei iloneal 
cavitv. 

In cases in which injury to tin* viscera is 
suspected but no lesion of the abdominal wall 
is present, treatment is often doubtful for 
several hours. Imt, prmiided that there is no chest 
injury and that renal trauma is excluded, it is 
generally advisable to perform an ex {flora tory 
coriiotoiny in tlie following circumstances : 

1. When severe alidominal pain persists for 
more than about .six hours after an injury, if 
such pain be accoiiqmnied by either — 

(а) Vomiting, 

(б) Pulse gradually rising from the normal, 
(c) Persistent local rigidity tending 

spread, 


{d) Dee]) lo al tenderness with shallow n*- 
spiration. 

2. AVhen the ]>ulse rises steadily and liecomes 
weaker hour by liour, and tin? {latient is very 
restless or shows increasing anamiia. 

]f the liver dullness is diminished or free 
fluid is found in the abdomen. 

It is im]mrtani not to give morphia until the 
question of o])eration lias been decided. 

Wlien the initial synijitoms of shock arc so 
severe tliat the jiatient a])|)ears moribund, 
operative iiitcrfcrenci* is hardly justifiabh*. 
8u(h cases are usually consequent on very 
severe injury to the viscera with great liiemor- 
rhage, and ojieralion may Jiast(*n the end. It 
is b«*ttcr to wait awhile to see if any r(‘coverv 
from the grave slioik occurs, when ojicration 
may la* uiitbutakcn with mon* justifleation. 

]\l(»st cases of contusion of kidiity may be 
treated exjKctaiitly. but if the lucmorrhage 
is excessi\e and the hidnev juiljicd, n(‘])hree- 
tomy ni.Mv be essent iai. .1 Vrincplnilic ext ra\a 
sat ion of nriiie must be ii-eated by ineision and 
tlrainage. /.AnjAUV (’ori:. 

ABDOMINAL PA IN, DIAGNOSIS OF. 

In tills artieh* consideration is tirst gi\en to 
general asjiects of ijie subjeet. Ilien to its ,sp#rvV// 
asjiei'ts (the chaiin-ters. and associated condi- 
tions, of abdominal ]»aiu in individual diseases). 

I. (Iknkkal Asi'ki rs ok .Auiximinal Paiv 

1 . The mechanism of pain production. - 

Tlie didiatable (jucstioii of ' nflerred pains ” 
will not be discussed, in conin*\ion with it, 
however, it is imjiortant to bear in mind that 
the mode of production »>f alidoiiiinal ]>ain may 
well be diflerejit in difl’crcnt disease processes, 
(■ertainly, no one of the hyjiotheses nt j>r(*sent 
advanced affords an adiMjuatc. (‘xjflanation of 
all the forms of jiain with whicli tin? jiracti- 
tioner is met. Jn some instam*(‘S abdomina) 
|>ain seems to be a direct and simple <‘X|)rcssion 
of morbid changes, inflammatory or other, in 
a diseased organ, tlirough its intrinsic nerve 
sujjply. In others, j»ain is jirobalfly not ex- 
jircssed dir(?ctly, but indirectly tlirougli u 
‘‘ reflex arc in wliich aflVrcnt sensory impulses 
from the diseased organ to a scgnieiit of the 
central m?rvous system, and efferent sensory 
impulses to a jjoint remote, it may be, from 
the organ itself, are concerned. Ibderred 
pains are thus explicalfle. In still other eases 
pain seems to iiave a dir(?ei vascular origin, 
due perhaps to changes in tlie calibre of the 
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art.eri()l(‘.s of the*, iiart in wliicli the pain is 
felt. 

2. Sensations closely allied to pain. - 

Sueli s(‘nsati(>ns as rej)leti()n, sinkiii", fullness, 
hunger, fluttrring, tlir()l)t)ing. thougli not ji(‘(res- 
sarily ])ainful, often liav(^ iin])orianl bearings 
upon tli(^ juiiji s<*nse, eoinbinijig with it, and 
adding differentia that are lieljiful in diagnosis. 
Thus, “ hung(‘r-j)ain ’’ is a very definitt*. eoni- 
])osite sensatioji of this sort, associated often 
with ]K*j)tic ulc(‘r at the ])ylorus or in the 
duodenum. Jn neurotic j)atieiits these allied 
j)ain sensations are sometimes v(‘ry (ilaborate 
and, in cons(‘(pienee, unh<‘l[)ful diagnostically, 
unless it b(‘ by way of confirming the presence 
of lUMirosis. 

•b Intensity of abdominal pain. This is 
as diflicult of estimation as is ])ain in other 
])arts of the body ; indeed, it is even jnore 
diflicult, bijcause of the more com[)lex struc- 
tures involv(‘d and becaust* of t h(^ fr(‘([mmcy 
of associated sensations not in themselv<*s 
j)urely painful. T1 h» tem])erament, sex, age 
and general physicpie of the patient: the (‘ffect 
u|>on the facies, |)uls(‘, skin, musculature, and 
nutrition; the kind and amount of whatever 
th(‘rap(*utic nu‘asiires are found to bring relief 
— these are the criteria that must be employed, 
togeth(‘r with a large clinical ex])erience, in 
order to ass<*ss the degree of pain which a 
j)atient is suffering, 

4. Investigation of pain relations. - 

Some such scheme as the following should be 
carried out in every case ju’esenting al dominal 
])ain as its chi(*f, or as an important, symptom. 
Such a scheme, carefully followed, yields much 
mon? exact evidence as to cause than does 
inquiry which lacks method. An effort should 
be made to confine the patient to the actual 
question, and care should be exercis(*d to ensure 
that he umb'rstands it. So far as is possible, 
leading qu(*stions shoTild be avoid(‘d. 

i. Situation. This includes not merely the 
situation in g(‘n(*ral, but the juiijit of origin, 
the direction of spread (if any), the point of 
maximum intensity, and the ])oints of most 
remote* refen*iu’(‘. {See Sect, G.) 

ii. Time relations. Questions under this 
head include the time* of day or of night, the 
abru})tness or otherwise* of onse‘t, whe*the*r the 
pain iucivase*s st(*adily t(» a maximum, e*ri*s- 
cende) fashieui, or is at its height imme*diately 
or soon after it begins, wheM her it is jiaroxysmal 
or continuous, or both. 

iii. Characters. 'I'he patie*nt shoulel be eiskeel 
to state in his own terms “ what the j>ain is 


like sharp, cutting, gmnvijig, shooting, throb- 
bing, elragging, elull, lie*avy, e*e)licky, griping: 
these are^ terms that he*lp the inquirer ; such 
e*.xpre\ssions as ageinizing, excruciating, un- 
bearable, are often emly expre*ssions of the 
j)atient s intolejrance* of ])ain in general, 
iv. Associated sensations.- Ncc Sect , 2. 

V, Associated effects. — 'these an* important. 
Docs vomiting occur as the resalt of the }>ain ? 
Or d(*fiec.abion ( Or micturition ? Or sweat- 
ing ? Or ])allor ? Or Hushing i Or increased 
or diminished jailse-rate i Or shallow breath- 
ing ^ {See alsit Sect. 3.) 

vi. Eolation to taking food. Is the, pain 
related to meals ? If so, how soon aft(*r a 
jiieal does it commence i if tin* pain is stated 
to begin just Ijtforc a m(‘al, the fact is of the 
same significance as though it is stated to begin 
thre(^ or four liours after a meal. 

vii. Determining factors.- Is the pain brought 
on by exei‘cis(*, or l)y any jiosture (including 
nM*umbcncy), by jolting, by emotional dis- 
turbance, by fatigue, by urination, by defa*ca- 
tion, by cough ^ 

viii. Methods of obtaining relief.- Inquiry in 
this directioji yi(‘lds valuable data. Food may 
give relief, or starvation, or vomiting, defopea- 
tion, the eru(‘tation of gas or its passage jier 
anum. Certain postures may ameliorate the 
pain, wh(‘tli(‘r })ostiires of tin* whole body or 
of certain ])arts. Tressure ut)on the painful 
area may cause rt‘lief. The effect of local 
applications, whether hot or cold, should be 
considered. Lastly, the* result of drugs, such 
as bicarbonate of soda, alcohol, bromides, 
belladonna, and opiates. 

r>. Tenderness* — signifies spontaneous 
discomfort complained of by the patient in- 
dependently of examination ; tetalemcss is dis- 
comfort elicited by the examining hand. These 
two symptoms should he. investigated separ- 
ately, and tlie notions should be kept apart, 
although they often fuse in actual eases. Thus, 
when pain is very severe, as in general peri- 
tonitis, pal|)ation of the abdomen may seem 
to the ])atu*iit inendy to intensify the pain 
rather than to discover tenderness. Again, 
patients sojnetirnes complain that they are 

tender or “ sore,” even when no examina- 
tion is being conducted. But in the majority 
of instances the patient can distinguish quite 
]>lainly betw^een pain and tenderness as defined 
above, and the distinction is then very useful. 
Hyiterceslhesia is a form of skin tenderness or 
sensitiveness which is another useful element 
in diagnosis. 
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6. The teat of pain. Tliis may bo general 
or local. Elvon whon jzonoral llioro is often 
an area of maxi mum local rofonuico of the 
pain, important to make out if ])r(*.sent. 
Abdominal j)ain is sometimes local at first, 
becoming geiuTal later. Or, starting as a 
general })ain, it may becona* local. Jiotli of 
these sequences carry at times valuable in- 
formation. For eonveniemc* of (i(*scrij)tioji, 
local abdominal pain is spoken of as being 
epigastric, hypi^'lnnulriac (right and left), mn- 
bilical, hypogastric, and iliac (right and left). 

II. Special Aspects of Audominal I*ain 

The commonest causes of ahclominal jiain 
are the comparativc'ly trivial forms of dyspepsia, 
gastric and intestinal. These do not call for 
detailed consideration liere. More iin]»ortant 
causes are pronded hy certain thorarie dis- 
eases, and diseases arising within the abdominal 
cavity itself. 

Thoracic diieates.- Tliere are tliree dis- 
eases in particular in which tlie lesion is situ- 
ated above the dia]»hragm, yet the ]»ain may 
be entirely abdominal : 

1. Angina pectoris. -The ])aiii has sometimes 
an abdominal refenuice. Most often, in such 
cases, the pain is e])igastric. It observes the 
usual featur<\s .seen in anginal ])ain in general : 
it follows physical effort, is accmiijianied by 
sensations of distress or imjM'nding disast<*r, 
has associated vaso-motor disturbances, and is 
relieved by nitrites. Lesser degrees of heart 
pain may also be refen’ed to tlie ujjper jiart of 
the belly, as in aortic regurgitation. 

2. Pericarditil.— Here, again, if the ])ain in- 
cident to the disease is abdominal in its refer- 
ence, the epigastrium and region of the xij»hi- 
steriium are the most coiiirnori site.s. Jfut the 
whole of the abdomen may be affected, so 
that the simulation of peritonitis, especially 
as the patient’s facies and general states often 
betoken an acute illness, may lx* very cJo.se. 
The pain may be very severe. It is commonly 
afiected by ]) 0 sture, being increased by \hv 
supine position and relieved l*y sitting or 
bending forward. Pressure, even if light, often 
increases it. Severe epigastric jmin in an acute 
illness should always lead to careful ausculta- 
tion over the heart., and esf»ecially at the ba.se, 
for pericardial friction. There is usually a 
good deal of abdominal tenderne-ss on jralpa- 
tion, and some muscular rigidity. 

3. Pleurisy, with or without pneumonia. 
— This is the commonest thoracic dis<jase to 
cause abdominal pain. Its site is frequently 
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the epigastrium, but it may be in either hyjx)- 
clumdrium, or it may be genera lize<l. affecting 
the whole abdomen, thus, as iu jxjricarditis, 
involving a differential diagnosis from pcu'ito- 
niiis. \Vh(‘n it is renieinbered that an aeiitc^ 
pneumoeoeeie inf(‘(*tion may lead to jmeuinonia 
and to j>eritonitis ctmeiirrenlly, it is s<*(‘n that 
great difficulty may arisi*. This is so especially 
in the cas<* of child nui. ]h)fh in jK*ricarditis 
and in ])lenrisy tiie attendant cougli usually 
Irads to t'xaeerbatioii of lh(‘ abdominal jiain 
when til is is ])res(*nt. 

Soni(‘ otln‘r thoraeie conditions call for brief 
mention in this connexion. Kniyhyscma some- 
times ])roduees a dull aching ]>ain in tlie up|;er 
bt'lly. Cough, in inlluenza and in other catar- 
rhal states, may lead to a good d(*al of abdominal 
]>ain. no doubt due to tin* strain im])os(‘d upon 
tlie inuseh‘s. 

Diseases of the peritoneum. 1. Acute 

general peritonitis. Abdominal ]>ain is an 
almost constant synqitom ; inde(‘d, if we vx- 
et‘]>t certain states in which tin* jiatient's mental 
condition is (*loiid(‘d and (or) in wliich In* is 
moribund, it may confidently be asserted that 
jiain is invariable. Tlie jiain of acute j m-i- 
tonitis b(‘ars the same relation to the jiains 
associated with otluu- abdominal h*sions that 
the headache of acute jiieningitis bears to the 
lieadaelie of other lesions in ilu^ brain. Potli 
an‘ the seviuesi of their kind, and tJie most 
<‘ontinuous. JVritoneal }>ain is increased by 
any sort of movement, wlietlier of tlie patient's 
body and limbs, or by such acts as coughing, 
sneezing, micturition, and defyeeation. Even 
breathing is inhibited as niui li as jiossible in 
order to avoid increase of tin* jiain by rcsjiira- 
tory movements. I’he least jiressine upon the 
alidomen is intolerable, ami, if the observer suc- 
ceeds in exerting this even a little, tin* releasing 
of tile liand causes an acute exacerbation of 
tlie pain. The tenderness (‘lieit(*d l>y the exam- 
ining Jiand is ex(piisite. There is usually 
great muscle rigidity, in most eases general 
over tlie b(*lly. In eases in wliieli the ])eri- 
tonitis begins locally tlie jiain is ajit U) be 
Jarg('ly enneentrated at that spot, liut it is 
scddoin <*ntir<dy so localized ; and wiietlier it 
be more acute there or not at first, it (piickly 
fieeomes more general. The region of the navel 
is often an area of maximum severity if any <»ne 
urea is worse than another, which it seldom is. 

In the cases of “ jirimary ’ jjeritonitis (e.g. 
jineumoeoeeus infection) the jiain is not usually 
so abrujit in its onset as it is in the ‘‘ jierfora- 
tive ” eases, and this feature is of some helji 
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in (liiTerential diagnosis as between the two 
conditions. 

2. Acute locid peritonitis. The pain and 
tend(Tiiess in this conditioji have, for the most 
})art. th(^ same features as are detailed und(*r 
acute ^^eiuM'al peritonitis, init they are gener- 
ally less urgent. They are mon^ or less local- 
ized to th(^ region where the diseased organ 
causing the p(M*itonitic (‘xtension of inflanima- 
tion is ])laced. But it nnist be remembered 
that every focal peritonitis tends to becojiie 
general. (The common (causes of acute local 
peritonitis an* iiillammatory lesions of the 
appendix. Fallopian tubes, uterus, stomach, 
duodenum, liver, gall-bladder, and spleen.) 

‘b Subphrenic abscess is the result of acut(‘ 
inflammation of the peritojieurn below tlu‘ 
diaphragm and also of the lesser sac. Fain 
is almost always ])resent in this condition, is 
generally ref(*rred to the right hyfiochondrium 
(but sometimes to the left), and is often also 
sev(‘re in the right flank and in the back. 
Tenderness, too, is exceedingly common, and 
is elicit (‘d in tlie same situations. 

4. Chronic general peritonitis. The most 
common caiis(‘ is tuberculosis. Disseminate 
new growth, chronic* mixed ne])hritis, and cir- 
rhosis of tin* liver are less fre<[uent causes. 

In tnhciruUms peritonitis th<‘ degree of pain 
is extraordinarily variable. In some of the 
“■ plastic ” cases in (;hildreii, and, though less 
frequently, in some of the ascitic. eases 
also, pain may be quite absent. When it Ls 
pre.sent it is rarely severe, is not specially 
liable to allect any jjarticular region, and is 
complicated by feelings of general discomfort 
and of distension. Colie is not uncommon. 
Tenderness is usually ])resent, even if pain is 
not, but this again is very variable in degree 
and position. 

Diseases of the stomach and duodenum. 

- The seat of pain is cliiefly the epigastrium 
and the left hypocliondrium ; but the zone of 
reference often includes tlie lower ribs and 
interspa(*(*s on the left side as high as the axilla. 
J\)steriorlv, it may involve the left scapular 
region. 

1. In gastritis the severity of the pain de- 
pends upon wh(‘th(*r the condition is acute or 
chronic, and also u|)on its cause*. It is usually 
felt soon after taking food, is i)ron(^ to he 
widely distributed, aiul is often associated with 
a sense, of fullness. It is gcmerally relieved by 
vomiting, and the relief Tiiay be comjflete. It 
is also relieved by star\ation, but not, as a 
rule, by taking alkalis, nor by recumbency. 


Some degree of tenderness is usually present 
ill the region of the pain wlien the abdomen is 
palpated. In acute gastritis the tenderness 
may be quite pronounced, and there may be 
some rigidity of the upper recti. 

2. In hy^rchlorhydiia the pain is more 
localized in most instances than in gastritis, 
is relieved by vomiting, but, far from being 
relieved by starvation, is generally lessened by 
the taking of food, especially if this be in 
fluid form. If tin* pain lias a crescendo char- 
acter, rising to a maximum about an hour 
and a half after a meal, this feature is strongly 
suggestive of hyperchlorliydria. The pain is 
also relieved by bicarbonate of soda. As a 
rule, there is no tenderness in abdominal 
examination. 

3. In gastric ulcer tin* j)ain has the same 
features as in hyperchlorliydria. Fain does 
not, of itself, enable tlie observer to distin- 
guish between acid gastric dyspepsia and gas- 
tric ulcer. The jiain may certainly he quite 
as severe in the former as in the latter con- 
dition. If, however, it he more or less con- 
stant over a long period, this fact favours 
liyperchlorhydria ; whereas the occurrence of 
intermissions, lasting for some days or weeks, 
favours ulceration. 

4. In duodenal ulcer the pain, which is apt 
to be very severe, follows a meal after a longer 
interval than in ulcer of the stomach or in 
hvperchlorhydria, and is ofti'ii very regular in 
its appearance: 11 a.m., 5 r.M., 11 r.M., and 
5 A.M. are very common times. It is not 
infreciuently associated with an uncomfortable 
sense of luinger -*' hunger- pain.” The situa- 
tion of the pain is, in the majority of cases, 
the right hypochondrium, immediately below 
the costal arch, Imt it may be beneath the 
lower right ribs themselves, and in some in- 
stances it is in the eiiigastrium ; rarely it is 
in the left hypochondrium. As in gastric 
ulcer, food and bicarbonate of soda relieve the 
pain, though not so quickly. 

The ]>ain of peptic- ulcer, whether gastric or 
<liiodenal, is relit;ved by movement rather than 
by rest ; j)ressur(* upon the upper part of the 
hellv may also allay it. 

Contrary to vvliat is often taught, abdominal 
palpation does not often elicit points of local 
tenderness in unconiplicatid cases of peptic 
ulcer. If perigastritis or periduodenitis be 
present, howe.ver, local tenderness, with or 
without muscular rigidity, is common. ^ 

5. In cancer of the stomach the relation of 
the pain to meals is usually not nearly so dis- 
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tinet as in peptic ulcer, is not so localized, 
nor is it often relieved by taking more food, 
or so completely by alkalis. The pain often 
“ goes through to the back,” and when this is 
the case the point of reference is generally 
below the level of the scapulae, and more mesial 
than in simple ulcer or gastritis. Vomiting (a 
more constant feature than in ulcer and gas- 
tritis) brings little or no relief. It is im* 
portant to note, how'ever, that in some cases 
of gastric cancer the jiain lias all the features 
described in simple ulcer. On abdominal pal- 
pation, tenderness is much more common here 
than in simple ulcer, and if a palpable tumour 
be present this is almost invariably tender, 
and sometimes very much so. 

6. In dilatation of the stomach* if pain he 
present, it is usually not severe, and is of a 
dull aching or dragging kind. It is often in- 
creased by assuming the erect }u)sture, and 
is in most cases relieved by recumbency, and 
also, it may be completely, by vomiting. It 
is generally situated w^ell to the left of the 
mesial line, even as far outwards as the hank. 
It is apt to be more severe w hen the dilatation 
is secondary to the pyloric obstruction than 
when it is due to muscular atonicity. Tender- 
ness on palpation of the abdomen is usually 
absent. 

DisMSOi of the gall-'Uadder and bile* 

dvete* 1. Gkdl-stones. The engagement of a 
gall-stone in one of the bile-ducts leads to 
“biliary colic,” a very severe form of ]»arox- 
ysmal pain. The onset of the attack is abrupt. 
It may follow some sudden effort, or jolting, 
or vibration ; or it may arise without any 
such determining factor. The pain is at first 
usually referred to the right hypochondriuin, 
or to the region of the right costal arch. In 
relatively few cases it is referred to the epi- 
gastrium, and in still fewer to the left hyyio- 
chondrium. The pain, which quicklv attains 
its maximum, radiates across the upfier abdo- 
men, through to the back and upwards in 
the direction of the right scapula and shoulder ; 
it is often associated wdth vomiting, with a 
shiver, with a sense of flatulence, and with 
sweating. It is rarely relieved by any less 
powerful measure, whether local or general, 
than a hypodermic injection of morphia. 

Aaiite eholecystitis.'^Acute inflammation 
of the gall-bladder, whether associated with 
or not, leads most often to severe 
pihl in tiie ri^t hypochondrium. It is more 
Of conlmuous, with acute exacerbations, 
M may be distinctly colicky in 


nature. The radiation of the pain may follow 
that in gall-stone colic {see above). Palpation 
of the abdomen nearly always elicits great 
tenderness, 8ui»erficial and deep, in the right 
hyjwehondrium, with some muscle rigidity. 
When by careful palpation the rigid rectus is 
overcome, a tender enlarged gall-bladder may 
often be felt, though tJiis W’ill depend much 
u]H)n the freedom of tlie organ to enlarge 
and ability to become sw’ollen by increase 
of contained mucus, etc. Fever and the symp- 
toms of an acute infection are common accom- 
paniments of the ]>ain. 

3. Chronic cholecystitis yields jiain of a 
similar kind, but much less severe. There is 
much less local tendtTiiess, and the signs of 
infection are much less apparent. 

Diseases of the pancreas. 1. Acute 
hsemorrhagic pancreatitis. — ^In this disease the 
jiain is very abru])t in onset — the* patient having 
been quite well at the moment of its first in- 
cidence — is very severe, and is a cons])icuous 
element in the case. It is continuous, with 
colicky exacerbations. Althougli in some cases 
the U})])er zone of tlie belly is chiefly affected 
at first, the wiiole abdomen is often involved 
after a few' liours. The upper zone is very 
tender, and often the tenderness quickly be- 
comes general. Great muscular rigidity is 
jiresent, again chiefly in the uj»j)er zone, at 
least at first. Vomiting o<*curs almost in- 
variably, but brings no relief to the j?ain, and 
is followed by mure or less persistent retching 
after the stomach is empty. The patient’s 
facies is much affectid. and the general state 
soon becomes one of collajjse. Fever is not 
a feature. The diagnosis is (a) from a jieritonitis 
of the *’ jierforative ” kind, esjjecially following 
the escajie of gastric or duodenal contents 
through a “ jiejitic ” ulcer, (/>) from intestinal 
obstruction, and (c) from acute jjoisoning. The 
absence of any abatement of the j)ain and 
muscular rigidity w'ith time — should it be 
decided to w'ait — usually makes laparotomy 
urgent, and the real cause of the symptoms 
is made clear. A correct diagnosis before the 
abdomen is ojiened must at jiresent be regarded 
as largely in the nature of a ha})py guess, 
although a clear history of previous illnesses 
attributable to cholelithiasis, the patient being 
an adult, and the absence, of any cause of 
ptomaine or chemical poisoning, may perhaps 
justify the hazard. 

2. In chronic pancreatitis there is uotbing in 
the characters of the abdominal pain which 
may be present to distinguish the condition 



ABDOMINAL PAIN, DIAGNOSIS OF 


from chronic gastritis, gastric cancer, or nialig- 
nant disease of the head of the pancreas. 

3. Pancreatic calcalne, a rare disease, leads 
to ‘‘ ])ancreatic colic,” which is seldom distin* 
fTuishable in its general features from biliary 
colic. It is said that the maximum intensity 
of the pain is situated to the left of the mesial 
line, but this may be the case in cholelithiasis 
(q.v.), a very much commoner condition. 
Fatty spools dj n:) m ire than suggest the possi- 
bility of a colic being pancreatic. The dis- 
covery of a pancreatic stone in them, however, 
following an attai’k, may be regarded as 
justifying a diagnosis. 

Diseases of the intestines. 1. Duodenal 
ulcer. -This has been referred to in connexion 
with the stomach. 

2. Enteritis, whether acute or chronic, leads 
to general abdominal pain, wdiich is apt to 
be (colicky at times. The reference is often 
made rather specially to the region of the 
umbilicus. The pain is relieved by defaecation, 
by local heat, and sometimes by ])ressure. 

3. Colitis. — Here the (‘olicjky nature of the 
pain is generally more distinct, and in acute 
colitis there may be tenesmus. The ])ain in 
general colon disturbances is not infrequently 
referred to the hyjiogastric region. 

4. Appendicitis. — In acute a])])endicitis ))ain 
is jirobably a constant feature. It is usually 
the initial symptom, is generally severe, and 
is most often referred to the right lower 
quadrant in the first instance. As the disease, 
progresses the pain may become more general, 
or it may be most pronounced in the e])igastric 
and umbilical regions, or even in the left lower 
quadrant. Not infrequently it becomes much 
less severe, or may even depart altogether, when 
the associated ])eritonitis and severe constitu- 
tional symptoms become definitely established. 
Exacerbations of the jiain, and sometimes 
definite colic, may complicate the condition. 
In chronic ajipendix disease pain is not a 
constant feature, and, when present, is often 
referred to the epigastrium, in association with 
gastric symptoms. There is a true appendix 
colic — attacks of paroxysmal abdominal pain 
occurring in connexion with an appendix which 
is either in a state of partial obliteration as 
regards its lumen or is adherent to neigh- 
bouring structures, and most often to the colon. 

5. Focal lesions of the colon, such as new 
growth, give rise to pain of a fairly severe 
character, situated in the region of the lesion, 
but also in many cases complicated by the 
pain of chronic intestinal obstruction, due to 


distension of the gut behiiyl the block and 
ineffectual peristalsis. 

6. Acute intestinal obstraotion. — The pain 

is intense, ])ersistent and urgent. It is usually 
fairly general in situation,^ seldom giving muen 
guide to the site of the mechanical difficulty. 
The pain is not relieved by vomiting. 

7. Enteroptosis and intestinal stastis.— Pain 
in these conditions is more often in the nature 
of chronic discomfort, being associated in the 
]»atient's mind with sensations of fullness, 
re]»letion, dragging, etc. 

Bladder and prostate diseases.* Bladder 
pain is not often severe in respect of its 
abdominal reference ; it is usually a dull 
aching pain just above the ])iibes. Associated 
deep-seated pelvic- pain and perineal pain are 
common, and tliese are the rule if prostatic 
lesions are the chief cause of the pain. The 
zone of reference of prostatic })ain and dis- 
comfort is prone to be more considerable than 
is commonly known ; this is es|>ecially so when 
there is malignant disease of this organ ; the 
whole of the lower abdomen may then be 
affected, together with the hijis, sacrum, 
groins, and thighs. 

Diseases of the kidney. -The pain of 
renal diseases is not, strictly speaking, abdo- 
minal in most instances. But mention may well 
be made of it here, seeing that it not seldom 
calls for differential diagnosis. 1. Renal oolio, 
in its classical form, does not usually ])resent 
difficulty. But aberrant forms may confuse 
with biliary colic, with pyloric sjiasiu, with 
enterospasm, and with appendicular colic, 
(’areful urinary and radiographic investigations 
provide the only data upon which a positive 
(‘onclusion can be based. 2. Dietl’s crises, 
occurring in nephroptosis, are probably rarer 
than most accounts suggest. The features of 
an attack arc in themselves almost indistin- 
guishable from a renal colic. The patient is a 
woman, the ])ain is usually right-sided, and 
there are clear signs of nephroptosis. 3. 
Ureteric calculus sometimes causes fairly severe 
pain in the iliac region, especially if the stone 
becomes impacted. The reference is usually 
to the groin, as in acute renal pain. The diag- 
nosis is from appendix pain chiefly, when on 
the right side. 

Vertebral disease, and especially Pottos 
disease, may cause pain with an abdominal 
reference. The zone is usually the upper, and 
the site of maximum pain is the epigastriiUn, 
and thus the pain of peptic ulcer is simulat^ 
or, even more closely at times owing to 

9 
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greater constancy, the i)ain of abdominal 
aneurysm. The spine shoidd alwaffs he care- 
fully examined in a case of ohscHre abdominal 
pain. 

Tabetic crises. - Tin* most eommon form 
is the so-called “ gastric crisis/* TIic imjM)rt- 
ance of this condition largely turns unon tlie 
fact that it may arise very early in the (H)urse 
of tabes, wliilst as yet tJiere is litlh' in the way 
of physical signs. The onset is sudden ; ]»ain. 
chieflv ei)igastric, is very acute, and iisual]\ 
spreads upwards and to tlie back. Vomiting 
is almost invariable, and may ])ersist long 
after the stomach Ls empty. Tlie t<»ngue is 
sometimes strikingly clean. The ])atieiit may 
show symptoms of colla])se. To reinmnluT 
tabes dorsalis as a cause of sudden atla< ks of 
pain and vomiting is to guard against an error 
in diagnosis. Ho,m.ku. 

ABDOMINAL TUMOURS, DIAGNOSIS 
OF. Examination of the abdomen. It 

is important to make tin* inquiry into symp- 
toms and history as full as possible. It is also 
important to investigate the gastric, intestinal, 
biliary, renal, and other functions, this jiart of 
the general examination being exTi^nded in the 
direction of the function of any organ whicli 
may seem to be associated with the tumour. 

In regard to the abdominal examination 
proiier, the practitioner should rennember that, 

palpation is by far the most helpful of all the 
methods used in tlio investigation of an abdo- 
minal .sw'clling, care must lie takt-ii t<i ensur<* 
that the maximum data are obtained as tin* 
result of it. This means that tlie patient's 
IK)Sture must be such that tlie alidominal 
muscles are completely relaxe<l. also tliat tin* 
examining hands are warmed by immersion 
for five minutes in warm water, and that the 
I>atient \s confidence is gained by gentle liaiidling 
and the withdrawal of inhibition by tactful 
conversation. It should also be borne in mind 
that the jiads of the fingers feel more accurately 
than the tips, that the bimanual method should 
be employed whenever possible, and tliat 
palpation in the genu-jiectoral jiosition may 
yield important information. It i.s sometime.s 
advisable to repeat a careful imljiatioii after 
one or two enema ta have been given to clear 
the colon, and before a meal, w'hen the stomach 
is relatively empty. 

Next to palpation, inspection (which natur- 
ally precedes it in the order of examination) is 
of most service. For this purpose a good and 
even light is essential, also a view^ of tlie 


abdomen from tli<» liead and foot of tlu^ lied as 
well as from the side. 

Both insjiection and paljiation arc under- 
taken first with the abdomen at rest, then 
during de(‘p insiiiration. ]ns|)e(*tion should 
also, in certain cases (e.g. enterojdosis), be 
conducted when tlie ^latient is standing. 

Trirnssitoi and auscoltafion. though llu'y 
vic‘ld far Jess information of value, should by 
no means be m*gl(‘ct(‘d. 

KxccjUional methods of examination are : 
]ial|»ation in a warm bath, with a view to 
overcoming muscle rigidity : ]ial]»ation under 
general anasthesia : examination by insjiection 
and ]>al]>ati()n after inflating tlie stomacb or 
colon by wattT or by gas ; N ray screening 
after injection of oxygen into tlu‘ ])<*ritoneal 
cavity. Neither of tlicse methods is of very 
general use. 

J)uring the exarninalhm it is very hel] fid 
for the oliscrver to dictate a note of liis findings 
in regard to tlie tumour : its sitvalion, size, 
shape, eonsistenrjf. ntuhilily (witli r<*s]»iraf ion 
and bv the examining bands), ami whether or 
nut, and to what degree, it is tender, \Vitli 
regard to sit nation, it is w(‘ll to specify the 
ap]»are!it dej)tli of tlie tumour from the surface, 
in addition to lln‘ luialomiral region wlii<‘Ji it 
oe( *11 pit's. As to size and depth, it simuld he 
rememhered tlntt the heyiitner vsnally nnder- 
estimates both (f these ihinys. 

Material to be considered. Altliough 
the term abdtiiniiial tumour ” is usualU' 
confii ed to masses or lumps ari.sing, and lying, 
w'itiiin tlie abdominal cavity, tliere are two 
other grouj s of swellings whicli call for detailt'd 
lueniion. seeing that tliey are found in the 
(•ourse of routine abdominal examinatitui and 
require diiTerejitial diagjiosis. The iir.sl of 
these groups includes tumours of tln^ alxlominal 
wail, and in this groui> swell- 

ings w hich, though arising within tJic alidomen, 
protrude outside it, such as hernia'. I’Jie 
second group includes tumours arising behijid 
the peritoneum, among whieJi the most com- 
mon are tumours of tlie kidneys and of the 
suju-arenal glands. After dc'aling with tlu'se 
two groups, consideration will be given to 
certain abdominal swi'lJings which in nailit y 
consist of relativ<‘ly normal structuri's that, 
for sjK'cial reasons, behave like tiunours. 
Then w(‘ shall discuss jiiorbid conditions of 
iatra -abdominal organs or tissues, leading t<i 
the formatioji of tumours, i.e. to abdominal 
tumours projier. Finally, multiple tumours 
wdll he very briefly considered. 
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1. Tumours of the abdominal wall. -Tt 

is not always oasy to dri'ide if a tiijuour is 
situated in tlie ])aTieles or within the abdominal 
cavity. The decision, however, is often a 
matter of considera hie iiujiortance. Most ex- 
periejiced observers iiiiree tluit. in tliis respect, 
tumours, usually tend to lie mor(‘ deeply tban 
is tlioiijrht, so fliat. in any doiditfiil instance, 
the jindiahility is in favour of an intra-abdo- 
minal oriirin of the* swcllino. 

Tumours of the abdominal wall arc : neo- 
]>lasm (sarcoma, carcinoma, li|»oma. rdireuna); 
abs<*ess; act inomycosis ; i^landeus ; euinma. 

Of the neoplasms, tliose* iiresemtine: least 
difficulty are perhaps Uitnutafa ; they are* ofte*ii 
multi]»le, with irre*£rular distrihntioii on the 
trunk and limbs, tin* j»atie*iit is e)ft(*n stout, 
there arc no constitutional syiujitoms, and the 
‘‘ feel ” of the mass is hij^lily siiprgestive* of its 
nature. Sarcoma is nearly always single; the 
[laticnt is usually a cliilel or youn^ aelult, the 
tumour is more uniform in its e emsistency, is 
not so fre*ely lueivable, may be vascular, and 
1fie‘re iiiav be ‘jre*ncral sympteuns (anaMiiia, loss 
of weight, some ])yre‘xia). Carcinomatosis, as 
the name suggests, give‘s malti])le* swellings, 
ofte'ii very wielely (listrihute‘(l (scalj), wall of 
theirax. hones); they are* small, involve* the 
skin rathe*): than the deeper ])arts of tlie parietes, 
may be dim]>Jed at the c(*iifre, and may vary in 
size fremi we*e*k to W(‘e‘k. The patient is ijsiially 
known to have a |>rimarv greiwth elsevvh(*r(*, 
aiiel not infreepnmtly this lias bee*n dealt with 
surgically some time l)efore the a]^pearanee of 
tlic! metatastases, e.g. e*.\cision of mamma for 
cancer. 

Abscess is diagnosed by tlie ])reseuce of more 
eu’ less duct nation, ])ain, tenderne*ss, redness, 
pvre^xia, it*ucocyt.o.sis, and the, positive result 
t)f ])unctiire. Actinomycosis in its early stage*s 
resembl(*s sarcoma and gumma somewhat 
closely, but when su])piiratioii occurs (usually 
tlic result of secondary infection by stapliv- 
loc-occiis) the, dillerential diagnosis is from 
simple al)sce.^s. Actimmiycosis should ahvays 
be suspect (*tl if the tumour is situated in the 
rigid lower quadrant of the abdomt'ii, because 
there is a teudeiicv for st reptothrix infeirtion <»f 
the. appendix and ca*cum to involve the abdo- 
minal wall M*condariJy. Lack of uniformity in 
the swelling caused by a suj)]»osed abscess in 
tlic abdominal wall, whether as regards con- 
sisiencv or redness, sliould also suggest actino- 

luycosis. 11*1 

GummA is not so ctmimon in the abduniinai 
wall as in the thorax because it is most often 


of ])eriost(*al origin. The same comment will 
a])ply to tuberculoma with 8U])puration. The 
presence of a positive Wassermann reaction, 
tin* alisence of signs of suj)]niration, and good 
effects following antisyphilitic treatment are 
the chief iioints in establishing the diagnosis 
of gumma. 

2. Retroperitoneal tumours.--- Tumours 
coiisi.sting of the /t ulncys whether disjilaced or 
enlarged by disease*, or both — and of the SHj»a~ 
rcuals may lu* more conveniently eonsidered 
later (Sect. 3, i, p. 12; Sect. 4, ii, p. 13). 

Neoplasms arisijig in the retroperitoneal 
glands ])r(»(Iiice tumours on abdominal exam- 
ination wliich not infrequently give rise to 
<‘onsideriibIe difficulty in diagnosis. They may 
be ])rimai v. when tliey are usually sarcomatous 
in nature ; or they may (less often) lie second- 
ary c,arcinomata, the. jirimary disease being in 
Ibe stomach or colon. In the former case the 
first symptoms arti referable, to the. retrojieri- 
toucal mass ; in the latter case that is rarely 
so. The condition is usually associated with a 
good deal of ])ain, which may be localized in 
tl)e l)ai‘k, and a sense of considerable distension. 
The mass is apt to sliow* the first signs of its 
presence, in the upper zone of the abdomen 
and towards the mesial line, but it is of great 
impoi-taTU'c to remmuber tliat no mass as such 
may he felt, hut various viscera, and especially 
the liver and stomach, may Ixt timist forward so 
as to becomes unduly promim*nt and suggest 
that tbe*y thems(*.lvt*s are (*nlarged or diseased. 
It w'as ])ointed out many years ago that areas 
of dullness to percussion, occui)yiiig unusual 
situations, and in the immediate neighbourhood 
of areas of normal or increased tympanitic 
resonance, suggest the presence of retroperi- 
toneal tumour. 

Psoas abscess Is an iin])ortant swelling arising 
behind the peritoneum. In the majority of 
cases it is sei-ondary to Pott’s disease, but it 
mav follow j)erinephTic suppuration. It usually 
leads to a tumour which is discovered in one 
or other lower (juadrant of the abdomen — a 
lliictuating swelling, tending to spread down- 
wards bem^atb Pouyiart’s ligament, often free 
from temlcniess, and not infrequently leading 
to s];>ontancous fftjxion of the thigh, the cor- 
rection of wliich posture renders the swelling 
jiiorc prominent and ])erhaps painful. Siacos 
abscess lies farther from the mesial line, in the 
ihac fossa, and is much more restricted in 
regard to its situation. Perinephric absoeM* 
though it may sometimes be felt as an ill- 
defined swelling in one or other lumbar region, 


II 



ABDOMINAL TUMOURS, DIAGNOSIS OF 


usually #jives signs in the loin fiilhn'ss on 
inspection and on bimanual pa]]>ation, and 
))erhaps cedema of tlte skin. Heematomata 
may form behind the ]>eritoneum. Tliey are 
of more acute origin than al»S(essc‘s. and are 
usually much more ])ainful. They follow 
trauma, or ojierations, or tliey (•(nn]»li(cite 
hosmorrhagic diseases. 

3. Tumours consisting of relatively 
healthy structures rendered more easily 
palpable than normal by some anatomical 
or physiological change, i. Tlie kidney is 
the most important of sudi tumours. 'There 
is no ab.solute criterion of tlie degree to w]ii«*li 
healthy kidneys are ]»al|iahh‘. To fetl tlie 
lower ]»ole of tlie right kidney in a tall and thin 
woman during insjiiration may Im- n‘garded 
as the rule ratlier than tin* exception. All 
degrees of ncjihrojitosis inay Im* fonml. up to 
eom])lete dis]>Iaeement (»f tlie organ into the 
lower jiart of the alKhunen ot e\<*n acr<>ss tin- 
mesial line. The right kidney is mueli nmre 
subject to such excursions than i> tln‘ left. 
Tlie diagnosis turns ujion tin* shajie and " feel " 
of tlie tumour, its .s<-nsiti\ <‘nes<. its laing 
palpable from the loin (unless displaced entirely 
away from the Hank), and its redmU/dity to 
its ])TO])er ])osilion l>y manipulation. In a 
doubtful case, in which the mass well away 
from the costal arch, diagnosis is. <tf course, 
considerably helped by the (d»ser\er‘s inability 
to discover the kidney in its proja i >ituati(ui. 

ii. The liver may be dropjied as part of 
a general enteroptosis, giving tin- im]»ression 
of a general enlargement. Or tliere may be 
undue prominenee and eloiigatimi <in\Mj wards 
of part of the right lobe (Riedel's IoIm* : *' i-orset 
liver ”). Roth of these conditions are mme 
common in female.s than in males. 

iii. The spleen may be jialjiable in a general 
enteropto.sis. Or it may be found a^ an isolated 
dropped organ, having got free from its .sii|»' 
porting ligament. In the latter ea.se it i.v not 
seldom enlargwl, perhaps owing to jairtial 
obstruction to its vessels. 

iv. The abdominal aorta is (XM asionaily f<dt 
with such ease that it may be mistaken for an 
abnormal structure. The patiiuit is usually 
a thin and nervous woman. The condition is 
not infrequently regarded by the beginner as 
an abdominal aneurysm. One or other of the 
common iliac arteries sometime.s giv<%s rise- to a 
similar error. 

V. The lumbar spine, if unduly jirominent in 
a thin subject, may be unusually conspicuous, 
and may lead to difficulty in diagnosis. 


vi. The pylorus may sometimes be hdt, 
quite aj»art from b(‘ing hypertrophied (as in 
hy]H‘rtro]>hic stenosis), as a rounded insensitive 
striietnn*. lying to the right of, or in. the 
mesial line’, and ratlu'r neanu' to the umbilicus 
than to tlie sterno-xiphoid junction. Jt is 
generally mova ble. 

vii. The descending colon is quite <*ommojdy 
]»alj»able in the h-ft lumbar anil left iliae n*gion, 
4*sj»ecial]y if it haj)pen tr> 1 m‘ somewhat con- 
trailed. It is fi-lt as an elongat«*d. riuimii'd, 
a!m<»si insensili\(* stnirtnve. fr(M*lv imivabh*, 
and can bt* rolh*d iiiuTm the hand. 

viii. The ascending colon ‘an be felt 
mmh less often, and (i\) the stomach but 
rar4*l \ . 

X. rin- distended urinary bladder and (xi) 
tin- pregnant uterus niay jM-rhap.-' be iin*lnded, 
not inap)>ro]a‘ialely. in tliis groii]) of sw4*llings. 
l>4»th ar4* fn-qm-ntly mistaki-n hn’ morbiii 
swellings, anil it is id great im]M)rtanee to bear 
them i-onstantly in mind. Tln-y biith in enjiy 
tin* hypoga‘^trinm. ari* insi-nsitix <*. i-lastii’. anil 
iinifi»rm in i haraidi-r. t 'iinfirmat ion i)f the 
oiii* is yii-liled by the ])assagi* of a ealln-ti-r intii 
tin* bhnhb‘r. and id' the i»tlier by tin* presi-in-i* 
id 4ilhi*r siirns of pn-gjiam-y. 

Abdominal tumours proper. Korion- 
Vi-nii-in'i* thesi- will be (h-alt with utnli-r tin* 
various abdominal ri'gions “ wliieli tln‘y nn»st 
idti-n i*eenpy. ]'Jthi*r bi-eausi* thi* particular 
iirgan affi‘(‘ti*<l is disphn<Ml. or bceansi- it is 
i*i)nsiili*ra])ly i‘nlarg<*d. a Tuniiinr inxolving any 
visi'us jnav come to lit* in soiiii* i»thi*r ri‘giim 
than thi- oin- to \\hi« h it anatomically behuigs, 
'rhi> fact, whii li must always bt- ri-membercil. 
makes any cla.ssiiii atiou basi*d upon anatomii‘iil 
lines inaili-ipialt-. 

i. The epigastrium. Thi- tumours in this 
li-giiUi an* nmsT oftt-u id gastric origiji, and 
ennerr ttf thr i<tfnnarh is tin* mi>st eiiiiimiUi. 
Tin- i*asi* with whiidi a ga.-’itrie ian-inoma iaii 
Im- fi-lt di-pi-nds npiui its situatiiui in thi* 
sliunai li, its sizi*, ami thi* jtosiliou of tin* organ, 
(anci-r of the iessi*r iurvatun- eli)si- to the 
eardia. i-sperially if its din‘ctii»n id spn-ail be 
backwards, idti-n i-seapi-s ih-ti*etiiUi allogi*tln-r 
by ]ihysieal <*xaminatioji. Jn juilpating fiir a 
.suspi-eti-il grfiwth id tin* stomach, the pi-gioiis 
of tln^ epigastrium and li-ft hypixhojidriiim 
c/o.se loitlcr ihv ro.sfal ardt shiiuld bi^ critically 
investigated during iL-i-p ins] drat ion. The 
tumour is usually ti-ndi-r, firm and irri‘gnlar in 
form. (UuKrr af the jnflums leads to much l«‘ss 
fixation (d the organ than does canc<*r of the 
body, and for this reason the tumour may be 
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frit ill thr umliilirul rr«rioii, and it inav lir 
]iu)val)l(*. 

Knlar^<‘nH'iits of tin* hrrr nniy la* inorr oon- 
spicnons in llir r|>i;jrast riuin than in tlir hvpo- 
cliondriji when tin* nirsial asjaa't of inthor lohr 
is (‘liirfly involved. Not seldom a mass tliourflit 
to be jrastrie eaneer is found, durintj op<‘ration 
f»r at aiit,oj)sy, to he formed eliieflv hv dir«‘et 
infiltration of tin* liver, to which the primarv 
growth in the stomach is adiienmt. 

Til mom s, cysts, and inllanmmto?-y enlarge- 
ment of the lifutmas may lead to swellinirs in 
this region, hut rather more often lesions of 
this organ producing pal])ahle or ^'isil)le swell- 
ings reveal themselves hy tumours in the 
umhilical n^ginn, ap|)roaching the surface be- 
tween the stomach. wJiich is juished U])wards, 
and the transverse eolon. 

Atn'firtfsin nf tin' ahdfnnitnil finritf gives a d<‘ep- 
si^ated swelling in this jegion. nften |»artl\ 
under covm- of tin* stomach or liver, usually 
tiMuler, with exjiaiisih* pulsation. The patimit is 
gfuierally a man. Dlagimsis is from tumours of 
the stomach, pa ucreas. or colon, which directly 
transmit the aortic pulse. (Nee also d, 

iv, |). 12.) 

ii. The right hypochondrium. .A tumour 
lu*.re is most oftiui i-onnec ted with the lirrr, 
by way either of general enlargement or of 
focal h^sion connected with it. As this organ 
lies larg(‘ly anterior to the latcM’al sagittal plane 
of th(‘ abdomen, its general enlargement tends 
to produi'c a visible swelling of the hypo- 
cliondriuni and. if (‘Xtensive, of the epigastrium 
and umbilical regions. Liver tumours mov(* 
with respiration and can oftim be palpated 
well by the bimanual method. In differential 
diagnosis it is im])ortant to ascertain the 
]K)sition and character of the lower edge, the 
luiiformity or otherwise of the anterior .surface, 
the degree of tenderness, and the consistency of 
the organ. 

The (/all-hladdvr. if enlarg(‘d, may ]>resent a 
tumour in this region -Jess often in the epigas- 
tric or umbilical region. The tumour usually 
lii‘s in the lateral vertii-al ]dane, immediately 
outside the outer liorder of the right rectus 
muscle, and just inferior to the liver. Vnless 
it be the seat of carcinoma, or contain un- 
usually largi*! c.omnvtions, the swelling is very 
ela.stic, rounded, elusivi* to the touch, generally 
tendm-, and moves with respiration. The fact 
that it may be of considerable size as the result 
of distension by mucus must be ke])t in mind. 

The hrjkUir jlexure of the colon, unless con- 
siderably dro[»[>ed, can often be felt iii this 


region if it be the seat' of growth or of scybalous 
masses. Such a swelling usually lies well out- 
side the external border of the rectus, is often 
felt bimanually, is movable by palpation but 
does not move wdth respiration. 

The tumour from w hich it is most difficult to 
distinguish a mass situated in the colon is the 
ri(/ht kidney. This latter structure, however, 
usually gives a seii.se of lying more jiosteriorly, 
in addition to having features already referred 
to (.srcS(*ct 3, i, p. 12). When a renal tumour is 
not merely the drojiped normal kidney but the 
kidm‘y eidargcd bv grow'th or Jiydroiiejihrosis 
or tubercle, it is usually c.onsidiwably bigger 
than a tumour of the hepatic cohm is lik<‘ly to 
III*. It is also more drfiuitc when ajijiroaehed 
from the loin. 

Siifnarenid (innours yield signs verv similar 
to, if not iiidistitigiiishahle from, renal tumours. 
Ibit they tiuid (if pnlpalih^ at all) to nmeh 
larger siz(“ and greater li.vity, displacing adja- 
cent organs and causing va.scular disturliances. 

iii. The left hypochondrium. lly far the 
most common tumour iu this n^gion is tint 
enlaryM sjfUrn^ It lies in front of the mid- 
lateral ])lano, indeed it is usually immediately 
under tie* I'ostjil arch, emerging from beneath 
it with a direction downwards and inward.s, its 
axis of elongation [lointing toward-i the right 
iliac fo.ssa. The. inner (mesial) edge is more 
elearlv felt than the (uiUu: one, and is less 
rounded. Along the eonrsc* of this inner edge 
one or tw'o noteh(‘s may he felt. The tumour 
eaiiuol be delimited above — an important point 
of di.stiiietion from a renal tumour, though not 
aUvavs from a supranmal mass. A Sjilenic 
tumour is much le.ss definitely jialjiated by the 
bimanual method than is an enlarged kidney. 

Th(‘ eulargini left lobe of the liver often occupies 
this region, and rebu-ence has already been 
made to gastric and pancreatic tumours in the 
left ]iy[)ochondrium. 

Renal and suprarenal tumours give the same 
featunis on this as on the right side (see above), 
witli an important addition — ^tliat by palpation 
or percussion, or both, the descending colon 
may often be made out lying in front of 
them. 

The splenic Jl'ixure, if the seat of growth or 
other cause of enlargement, may be felt in this 
region. Owing to the fact that it is much less 
liable to jitosis than is the hepatic flexure, the 
tumour generally lies a good deal higher in 
tin* abdomen than docs a tumour of the latter 
structure. This probably accounts for the 
relative infrequency with which it is palpable, 
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lying, as it is apt to do, behind the stomach and 
spleen. 

iv. The umbilical region.— This part of iho 
abdomen is prone to give physical sipis of 
many tumours which transgress their anato- 
mical regions, particularly tumours of the 
stomach, liver, spleen, and gall-bladder. Tlte 
tumours more proper to this n*gi()ii are these : 

Tumours of the pauora^- more often ]>resent 
themselves here than anywJiere. generally as 
an ill-defined mass appearing between the 
stomach and the transverse colon. In the 
case of large pancreatic cysts tlic whole umbili- 
cal region may be occupied, and neighbouring 
regions to a less extent. Pancreatic* tinnoiirs, 
whether solid or cystic, arc usually very frec^ 
from mobility. 

Omental and mesenteric cysts give* signs in 
this region more often than elsewhere. 

Tumours of the transversv cohm, unless this 
viscus is considerably '' dro}»pe<l.“ ajipear in tlie 
umbilical region, generally as rounded, fairly 
well-defined luin]»s, not moving with resjnra- 
tion, and usually tender. 

Enlarged glands in tuberculosi-^ and iji 
lymphadenoma are eoinmon in lliis regiem. as 
also are induratitnts in tnlierculou> ]ieriioiiit i.'-. 

V. The right iliac region.- Here ilie m(»st 
common tumours are those connect <-d witli 
appendix wfl'inanaiion. new gnnrih of the 
ccBCum, \tt^:cee(d regnm, or asrrnding enhm. 
f cecal masses, and enlarged gland Hifierential 
diagno.sis does not jirescjit nearly m» imn-h diili- 
culty as in tlie regions of tlje ahchuiMUi already 
treated of. 

Certain tumours presetn i Jieiii'’ejve> {mto, 
however, that liave to do with orgmis nonnallg 
lying in the pelvis, and diagnosis in tiie.^e. 
eases is by no means always easy. Phese tnin- 
ours include ovarian cysts and gnnrths, nlenne 
fibroids, diseases causing enlargejnent of tin- 
FaWjpian iulm {jJdegmon, abscess. ttdM rrfdosis]. 
and jyerinietric and qtaramciric ahseess. Mertu! 
and vaginal examinations helj) greatly ijj the 
elucidation of the diagnostic |>rohh iiis tliu.^^ 
pre-sented, but one of the first things ( onsider 
is whether a tumour in this r<*gi(»n can he 
delimited below, or not; if it caniicu, it is 
highly probable that, in the case of a woinaii, 
it originates in tlie jielvis. 

Tumours Ixilonging stri<rtly to otluT r*fgions, 
but which transgress so as to lie partly in this 
region also, are most often those of the liver, 
the sfiUm, and the kidney. If the kidney be 
very movable it may come to lie entirely here, 
vi. The left iliac ioauL— The most common 


tumour in this region is a caneer of the sigmoid 
colon ; this may lie immediately above 1‘oujiart's 
ligament or a little way al>ove it. 

Feveal accnmiilation ](‘ads to a sw(‘lling liere 
more often than in any other ahdoimnnl region. 
Kneinata may he needed for diagnosis, hut it 
must be remeinhered that growth ])lus scyba- 
lous masses ( onslilnles a very common tumour. 

Dieeriivulitis <iiuses swelling in this r(‘gion, 
rather similar in general featur<*s to a peri- 
typhlitic swelling in the ci>Tres]»onding right 
region, but less defined in outline. 

All the pelrir tninonrs mentioned in con- 
nexion with the riglit iliae region oceur on the 
left side* also. ;ni(l jnay he diagnosed ]>v the 
same methods. 

^ii. The hypogastric region. \'<'rv fe w true 
abdominal tnniour.s yield signs in this region. 
F(»t the most part swellings felt here* arise from 
the ]H‘lvis. K(‘ferenc<‘ lias already h<*en made 
to tlie distrvdetl bladder ami the* jneijnanl uterus 
(Seet. 3. X, xi, 12). 

'riniMUirs of tlie bladder and uterus, and 
e*s]ieeially fibrnlds. necupy this n-gion. En- 
largements of the* Fallojiian tubes (see v and 
vi) may also pr(»vide sw<*lliiigs in tlie hvjto- 
gastrium. 

(inneths of the jteh'lr hmes. siieh as sareoinn, 
are jialjiahh* in the liypogastriniu. deej) seated, 
and e'ojjfiririeel often by reM-tal o?’ vaginal 
examination. 

The. urachus lies in iliis re'gioji. t*.\t ending 
from i1m‘, syiii]»liysis jtuhi.' to tji<- uinhilieus. It 
is a c'ominon seat of secondary eareijinjua. and 
may therefore* jires^ jit a eletinite thieke*ning, or 
actual tumour, on jialpatiem. 

5. Multiple tumours. In the alehminal 

wall, multiple >\\e*Hings are liki^lv tei lie li juiniaia. 
fibroniafa, (M’ eam-i riots nn lasitist s. 

Within the* aldome-u. multiple* swe*|lings are* 
ime.'^t ofte*n glanthilar in nature*, and ]ie*rliaps 
eMM'ur in thi." euder nf fie(|iji-m y : 1 gm idtttde- 

ruuna. lubcreulnsts. b ula una. careDunnahisis. 

I ferine fibroids edl<*2i e au.se* iiiuitiple* s\ve*llijigs, 
hut tlie*se‘ are* eojilim‘e] to the* lowe-r abdominal 
zone, rare*ly eause ase*ite‘s, anel are neve‘r 
a.s.seuiated with e*nlarge*me*nt e>f the* live*r eir 
s]>h‘en ]>oiiit.< of elistinction from tlie greuiji of 
luultijile* luiiKuirs jiist mentiemed. 

'Fiiomas lIouDKn. 

ABORTION AND MISCARRIAGE.- TJie 
terms abortion ajiel Jiiisearriage are ge'iierally 
used synonymously, ami sigjufv e*xpuJsion of 
the ovum before the* feet us is of viable age. 
(For tiitS Ifegai construction of tliese terms, 
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see Abortion, Criminal.) Medico-logally, and 
for the purposes of this definition, the feetus 
becomes viable at the twenty-eighth week of 
|>rognancy. Wh(>n tlie date of tlie last men- 
strual j)eriod is not available, the age of the 
f(etus must be reckoned from its length ; 
at the twcnty-eightli week of pregnanev tlie 
foetus measures cm. from the summit of 
the head to the Jiet^ls. 

Etiology. — It is approximately eorreet to 
state that about 12 ])er cent, of pregnan(‘ies 
end in aborti{>n. The vast majority of abor- 
tions take plat-e in the first twelve w(?<‘ks of 
pregnancy. The etiology of af)ortion is iin- 
perfeetly understood ; it is easy to give a long 
list of the. known causes, but it is nunarkahle 
Jiow seldom these causes seem to apply to 
<*ases met with in actual ])Tactice. ^lost abor- 
tions occur in apparently healthy women, and 
fnun no ascertainable cause. The list here 
given "retroflexion of tlie uterus, fibro-myoma 
of the uterus, ]>laccnta praevda, accidents, acute 
illiiesseSj etc. — may lie relied upon for complete- 
ness, hut it must he umlerstood tliat these 
several conditions by no means invariably 
cause abortion ; in fact, the majority, when 
associated witli pregnancy, only occasionally 
arc j»ro vocative. Jn general terms, abortions 
may he jilaced in two grou|»s. In the one, 
abnormal uterine activity is ^uimaiily at 
fault, from causes known or unknown ; the 
])remature uterine <‘ont ra(*tiojis bring about 
the sejiaraticm and expulsion of a healthy 
ovum. Jn tlie other, the ovum is primarily 
at fault, fTiid iiterim* (‘ontractions an* excited 
.secojidarily by d<*ath or disease of the ovum 
or by intra-uterine accumulation of bloodelot. 

Dealing more in detail with the causes of 
abortion, they may be enumerated tlius : 

1. Abnormal states vf the ateras, such as 
retroflexitui, fibro-myomata, chronic im*tritis, 
.se|)ti(5 infectious of tlie endometriun), <h>iil)le 
uterus and other deformities. 

2. Abnormal slates of the itcam, such as death 
of the f(i*tus, vesicular mole, luemorrhages into 
the chorion or decidua, ])lacenta ]>raevia, retro- 
}>lacental and intrajilaceiital Jiiemorrliages, and 
acute hydramnioii. 

3. Abnormal states of the (jeneral health of the 
mother, sucli as chronic renal disease (the 
commoiK'st cause* from the iiftb month of 
])regnancy onwards), sy 2 )hilis, cardiac disease, 
acute illnesses such as pneumonia, influenza, 
and all acute specific fevers. High tempera- 
ture, cyanosis, or transmission of the disease 
to the foetus may Ij the excitin; e^use in 


the latter grouj). The oeeurrenee in cattle of 
epidemic abortion due to local infection with 
a specific bacillus (Bang) is noteworthy ; 
abortions from a similar cause have already 
be<*n report<‘d in the liuman female, and further 
work may bring important facts to light. 

1. Tranmatie causes, such as accidents, 
(»r surgical operations on the pelvic organs or 
on distant ]»arts. Women usually blame, a 
slight accident, a railway journey, or a mental 
shock ; but such triyial causes hardly seem 
blamewortliy in view of the well-known fact 
that 2>r<'piRnf‘y oft(‘n continues undisturbed 
after even the. seyerest injuries and shocks. 

5. The use. of certain drugs in susceptible 
women, sucfi as strong purges, quinine, anti- 
toxic; serums. 

0. Paternal caftscs arc extremely rare and 
usually doubtful. Septic discharges in the 
s(‘men may infect tlie endometrium ; the wives 
of workers in l(‘ad, phosphorus, and mercury 
are said to be j)rone to abort. In syphilis 
t he oyuni is not infected directly by the semen, 
l)Ut always secondarily to maternal infection. 

7. Criminal abortion is dealt with under 
A m )RT1 ( )X , ( 1 M l N A L. 

Sgphilis as a cause of abort ion is much over- 
rat(‘d. It can be d(*monstrated (1) that the 
Wasseruiann reaction in cases of abortion is 
not positiyc with unusual frequency, (2) that 
w'omen who are known to be syjihilitic. do not 
n‘veal in their reproductive, history a much 
greater number of abortions than the non- 
syphilitic. Syphilis is much more commonly 
a cause of ij)tra-ut(‘ri))e death of the viable 
fo'tus (stillbirth) than abortion. But oeca- 
sioually syphilis is met with as a cause of 
** repeated abortion, ’ i.e. a woman with a long 
series of rapidly reiMirring early abortions may 
iiave a positivi* Wassermann reaction. 

Habitual or repeated abortion. — Some women 
abort in the early months every time they 
become ]>regnajit. I'sually no cause is dis- 
coverable. Among know'll causes of repeated 
abortion are retroflexion of the uterus (especi- 
ally if subiiivol tiled or fixed), syphilis, chronic 
renal disease^, and chronic lead-|)oi8oning (very 
unusual in women). Bei)eated abortion in the 
middle months of pregnancy is most commonly 
due to chronic renal disease. 

Mechanism and anatomy dE abortion. 
An ajipret iation of the outstanding features of 
tills is of great assistance in diagnosis and 
treatment. The mechanism of abortion varies 
with the period of pregnancy. During the 
first two months the decidua is very thick and 
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vascular, tlic chorio-dccidiial attaclinicnts aic 
dimsy, and the ovum is small and comjiressible. 
The thick decidua has to undergo separation 
and expulsion as well as the ovum. In abor- 
tion during the first two months mie of two 
courses is taken: ( 1 ) The wliolc ovum is 
expelled covered with the decidua, generally 
blood-infiltrated; (2) the (»vum <'s<apes first, 
covered with its shaggy villi, and lh<‘ d«H idna 
is separated and expellul later. From the 
eighth to the twentietli week the plaeenia 
plays the chief role, and often se]>arai(‘s with 
difficulty. Again, either td two eom>t‘.'< jiiay 
be followed: (1) the wliole ovum is ex{felh(l 
intact ; (2) the fo'tus eseajies lirst . foiloweil latei 
by oxjjulsioji of tin' ]»huenta and memliiam*^. 
From tht* twetitieth \o tin* t wenty einiii h week 
an abort if»ii is like an cutlijiary la 1 '*011 on a 
small scale, and follows tlie saim- (oin-o. 

Symptomatologfy. 'I'iie .^ym]>toni> 

of an early aboi'tiou aio paiiiiul root la* t iun^ 
and ha*morr]Lage. I'liere may be haMimnhag'* 
but no ]»ain. or ]rain but m\ Ija/morrlia-f . 
The jiain at first i> slight, atid may annmiit to 
little mor<- than tlie sen>>e of jjel\ u- di.M*oii]but 
often felt during a nien^lrtial ]»eriod. TIm 
c-ervi.v remains elosed. This early stage j- 
called threatv^vd (thnitnn ; tin' ]>aiji ami blee»l- 
ing may cease, and ]*r»'gnamy tuax’ 'ojitinne 
undisturbed. If. on lije oilier J,aji«b utevino 
contractions continue, and tin* eor\i.\ I erouie- 
suffi<‘ient]y dilated to allow the lower j oN- oj 
the ovum to In* felt, or if the li(pmr amnii ha" 
e.scaped. the al>ortion lias reached a stage when 
it cannot be arrest<*d. An aboiti»m m thi" 
stage is known as an inoriitthh ahtut uitr. It i'. 
extremely imj»ortant. from the j.oint of \iew 
of treatment, to distinguislt lietween tloM* two 
clinical stages of abortion : for in t hn-atein il 
aliortion treatment must be direct e<i towanl.- 
arresting it, whereas in inevitabh* abortioti 
treatment , if any is neces.sarv. must be dire< ted 
towards a.ssisting it. A Jiard-aml fa.M line 
between tbe two cannot always be drawn : 
every abortion naturally must ])ass tlirough 
the threatened stage, and it must be admitted 
that occasionally cases arc met witli in which 
an abortion has been arrested even after the 
cervix has become sufficiently dilated for tlie 
presenting ovum to be felt through it. 

When the entire ovum lias been expelled, 
the abortion is said to be complete. Jly an 
incomplete alfortion is meant the ndention of a 
part of the ovum, such as a portion of chorion 
or placenta, or even the whole plaeenta. When 
an abortion is incomplete, irregular liseinorrhage 


])ersists, the uterus remains large and fails to 
involute, and the cervital canal does not close. 
liicom]»lcte abortion must be recognized 
jiromptly and treated, for its course and c<»n- 
scqucnci's may la* : (1 ) ddu' vet aim'd tissue juay 
become inb'ctt'd with bacteria, resulting in 
severe and cv<'n fatal sepsis. (2) By deposition 
upon a ]»ice<* of retained ])lac(‘nta of successive 
laver." id libriti a fibrijious ]»laci'nta] polvjais 
mav bi* foiuii'd. associatid witli irregular 
utcriui' lia'imuThagi'. (M) Th(' li'taiiu'il tissm* 
mav slowlv la* br(d\i'U up and disehargi'd. but 
a." a rcsiili of this ]»n>ci‘ss the uterus remains 
ja'rmam'Utly subijivoluti d. 

Diagnosis. Wlu*u a wiunini is km)W]i to 
la* pri'Luant the oeeiirn'me oi nti*rim' liaiimr- 
rhagi* and pain signitii's a llir«'a1 ol alau'tion, 
A \agiual bimanual i'xamiiial ion shouhl alwavs 
bi‘ maih‘ : if this is (bun* with gejit h'lM'ss, ll;i*n* 
is nnt tin* rt‘im>ti*st eham «• of haiin la'ing iloie . 
<>ther cause." of ha niorrhage iji eaily pn'gnam v 
ai‘e i-areinoma. polyj»i, orosiou of the err\ ix. 
It i" stali'd that iik'UsI rual iiUi can (aiur during 
thi*lir"t 1 hri'i' iinmt lis ol j regjiaiiey. Tln'otla r 
luitstandiiig enuditioji wliieli in early jireg- 
nam v is ass^eiatid with irregular ha-niorrhagi* 
ami pain is ertnjnr pn (fun ncff. In ex i'ry iasi* 
of ha'inorrhagi* and pain in i*arly jin-gnamy 
it i> m-eossaiN to In* tlu' 7/0 iu*'f j<»r this, 
fnr a mistalo* in diagnosis may ha\i' vt'rv 
si*rious rnns(‘»jiiem‘«*s for lli»' patii'iit. (asi's 
id i‘ei(»pir gi*>iatiiijL with typical signs ami 
svmptoms art' not Jiki*ly to be mistakiui fi)r 
ihp-ati’iM'd nti*rine aboilion; it is tin* eases 
that an- ammiahms in these resjii'cls ami 
ihev an* jmt urn imiinoji whieli an* liki'ly ti» 
1 m- i-(mfusing. Speaking gi*nerally, iji ci-li>j>ie 
j»n*gnani\, ri*eurrent attacks ol exenieiatijig 
pain an* wiiat thi- ]»atient (hii'lly i'oni|>Iain.s 
id' from ihi' start : a\ In'ii'as iji the t'arly stagi's 
i>f uti'riiii' abi»rti(m tin* |»ain amounts ti> Jitth* 
imui* than disiiindfUt i»r. at ihi* jnosi, li*- 
si'inhli'.s juiniatnii' lahinir pains. Jbit (ascs of 
<*eti»|»i(- pregnane V are oe(-asionally im*t with 
in wliii-h the j>ain is also siiniiarly slight. 
TJii'ii. again, tin* uti-rine }ia*morrliagi* at-i-om- 
paiiviiig 4*i'ti»pie pn*giianey is usually slight and 
thin ami ji'ddish Imovn. whi'ii'as tJiat in ahtu-- 
tioii is usuallv ]»ri)fu.si* and iiudaiiis clots. 
Hut i)ei-asionally in i*eti>pie jai'gmimv tin* 
uterhji* haumuThage is mi)re seven' and is 
comparable to that of uterine abortion. TJii* 
most relialde distiiH'tion betwcim tlie two r<‘.sts 
on the yielvic jiliysical signs. If an enlargi'd 
tube or a judvie lia*matoeele can bt^ felt, or 
if, on the other hand, nothing but an enlarged 
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uterus (‘Jill })e felt, the diagnosis should he 
simple. 

C^’ases are sometimes met, liowever, in whieh 
even the ])hysieal signs are misleading. To 
begin with, in ectopic pregnancy the uterus 
is enlarged to the size of a six weeks' preg- 
nancy. and no one can be expected to distin- 
guish bet\v<*en the enlarged uterus of t‘ctopi<‘ 
|)regnancy and an aborting uterus in v<‘iy 
early pregjiancv, in the absence of dilatation 
of the cervix and ])alj)ation of th<‘ ovum. 
Agaiji, in cases (d carlv tul)al pregnam*y the 
tul)e. although l(‘akijig from its abdominal 
ostium or from a rupture, may not be sulti- 
cienily enlarged to be easilv' ]»alpable. Dilli- 
culty is often I'xperienced in ditTcrent iating 
betw*‘eii a retroth‘xed pregnant uterus in prin- 
cess of abortion at about the fourth month 
and a large retro-uterine pelvic ha'inatocele 
from ectopic pregnancy. In both, a large fixed 
swelling fills tin* pelvis and bulges forward the 
posterior vaginal wall, and in both the cervix 
is displaced upwards and forwards b(‘hind the 
toj) of tlie symphysis pubis, or even above it : 
in both there is, or lias recently been, irregular 
uterine haMnorrhag(‘ and pain ; in l>ot]i tlKue 
may be retention of urine. Th(‘ following 
])oints will be lielpful : (1) 77/c /listortf. In the 
case of the aboi’ting retroflexed [iregmuit 
uterus there will be a liistorv of three or four 
months' amenorrha‘a with no irregular hamior- 
rhag<* and no pain until n(‘ar the cud. With 
a pelvic liaMuatocele the period of amenorrlnea 
will be much less, usually not more than six 
or eight, weeks l)efore the liaMuorrhage and 
pain begin ; the jiain will usually have been 
much more se\ere, and the. patient will almost 
certainly be amemii*. (2) .77/c si</tfs. In both 
conditions a swelling will bi* found rising above 
tin* pelvic brim (tlie bladder, of course, bi‘ing 
emjity) ; in tin* case of the Jiflematocclc the 
upper border will be neither so eveidy curved 
Jior so well delined as in the case of the uterus, 
and will In* resonant on jiercussion owing to 
the covering coils of small intestine. Jn 
neither case is the swelling tender. On bi- 
manual vaginal examination the diagnosis 
rests essentially ujum whether the uterus can 
be felt separately from the juaiii .swelling or 
whether tlie whole swelling is formed by the 
uterus. In a pelvic haematoe.ele it should be 
possible to distinguish the uterus, pres.sed for- 
wards and upwards behind and above the 
symphysis either in the middle line or to one 
side of it. The golden rule to adojit when- 
ever the diagnosis between retroflexed preg- 


nant uterus and pelvic- liajinatocele is in doubt 
is to examine the patient under an ansesthetic. 
A ditfteult diagnosis can thus be speedily 
cleared up. 

Treatment. This must he considered under 
tlie two elimeal stages of abortion -(1) threat- 
ened, (2) inevitable. 

1. Threatened abortion. In all cases abso- 
lute rest in bed is essential ; no treatment is 
likely to siicc(‘ed otherwise. The patient must 
he kept strictly in tin' recumlauit |u)sition and 
mu-^t not leave her hi*d for any purpose what- 
ever. As to drugs, the only ones likelv to 
arrest the activity of tin* uterus are sedatives. 
Ilcgin jit onct‘ with :i hypodi‘rmic injection 
of gr. of morpliiii, jiinl keep the patient fairly 
well under the intlucnce of llu^ drug, given 
hypodermically (u* by the mouth, for the next 
three or four days. After the initial injection, 
the morphia nuiy be replaced by full doses of 
chloral hvdnite and tlie l»rcunid(‘s, if jireferred. 
The d«et slioiild he simple, and alcohol must 
be abstained from. If the bowels do not act 
for two or three days, no harm is ilone ; natur- 
ally, strong purges and enemata are very 
ju-one to (‘.\i‘iti‘ an irritalile uterus to activity, 
and must not h(‘ employed. A daily simple 
aperient like cascara. or simna must he relied 
upon, com 1 lined in ohstinati* cin imistauces with 
gentle oliv(‘ oil or warm water injections into 
tile riM'tum. The treatment must l)<‘ continued 
for a week after all symjitoms liave gone. If 
the bleeding becomes severe in spite of treat- 
ment. abortion mu.xt obviously he induced. 

The treatment of threatened abortion is 
most likelv to succeed in tliosi* cases in which 
there is Inemorihagc oidy ; cases in which there 
are also painful uterine contractions are not 
ncar!\ .so likely to he arrested. Kven after 
attacks of seven* bleeding in the early months, 
preguanev may continue to term and result 
in the birth of a liealthv child; and it is not 
at all nm-ommon for slight lilecding to continue, 
off and on. for a consideralile time without the 
cmirse of pregnancy being interfered with. In 
cases of the latter variety the question usually 
aiis(*s how long it is worth while allowing 
irregular bleeding to continue in spite of 
treatment (when the bleeding is too slight 
apprecnably to afTect the health). No hard-and- 
fast rule f^an be laid down, but it is approxi- 
mately true that if the bleeding continues for 
more than six weeks there is very little chance 
of saving the ovum ; after this period the 
induction of abortion may be fairly proposed 
or acceded to. It is important to bear in mind 


I— C 



ABORTION AND MISCARRIAGE 


that, after the synipt^ins of threatened abor- 
tion have subsided, the ovum may sometimes 
be dead. Such retention of a dead ovum is 
called “ missed abortion/' and c an only be 
diagnosed by noting the cessation of growth 
of the uterus. 

2. Inevitable abortion. It cannot be too 
strong! V emphasized that. unlc\ss thcu-e are 
special indications, there is no more necessity 
to interfere in tlie course of a normal abor- 
tion than in tlie course of a normal labour. 
If the pains are strong and the bleeding is 
not excessive, no interference is required. 
A certain amount of bleeding is a necc*ssarv 
accomjmniment of every abortion, and need 
cause no alarm unless it is excessive. If the 
bleeding is too free and the expulsion of the 
ovum seems rather slow, a hot vaginal douche 
(tem)>erature 116' F.) and an intramuscular 
injection of ]>ituitarv extract or erg<»tin arc 
usually effective in Imnging about ra])i(i 
cjompletion of the abortiem. 

It is most inijiortant tc» examine evcTvtliing 
that coinc»s away, to make (cnaui that tljc 
whole ovum has lKM*n expelled and that the 
abortion is coinp]c‘te. In this rt-sp^M-i it is 
helpful to know the manmn* in whirli the 
ovum is accustomed to <<»nie away at the 
different ])eriods of ]*reguancy : this lias 
already been described undi r !Mcclianisin and 
Anatomy (p. 15). 

The indications for active interfereme in 
the course of an abortion arc wvlJ defined ; 
they are (1) excessive- blcMMling. (2) dc-lay. from 
slow dilatation of tin* c<*rvix and weak nt* rijie 
contractions. (3) retention of part of the ovuui 
(incomplete abortion), (4) infection of the 
uterine contents. 

Active interference consist .s, of course, in 
some ojieration for emjitying the utenis. the 
particular method chosen being thc^ one most 
suited to the requirements of the ease*. TIm- 
strongest emphasis must be given to three* 
points, none of which, unless circunj.stanec.‘s 
compel, must ever be omitted : an ana*sthetic 
must be given, stri(;t antiseptic ]ir<^cautions 
must be taken, and the intra-uterine manijiu- 
lations must l>e gentle and deliberate, as a 
thin relaxed uterine W’all is very c^a.sily torn 
or perforated. 

If the course of an abortion l>e very slow, 
with the cervix scarcely dilated, or if it is 
decided to empty the uterus in a casc^ of 
threatened abortion when the bleeding jht- 
sists in spite of treatment, the best treat- 
ment is to introduce one or more laminaria 


tents into the cervical canal and h^ave them 
there for twelve Ijours. If the cervix is tJicn 
found to hav’e dilated satisfactorily, the uterus 
may be emptied by the fingd* ; or furtJuT 
dilatation by Hegar's dilators may b(* neces- 
sary before this can be done. 

A word of warning may be given Iiere about 
the use of the eur<*1te. Thi* best aud safest 
instrument to use for sejiaration and removal 
of the ovum, or for a retained ])iece of ]>la(*enta, 
is the gloved forefinger. Ry no otiier means 
can it be asciitained that tlie uterus is emjitv. 
It is easy, by blind grojiing witij the ovum- 
foree]is. to seize and tear away a juec-e of 
uterine wall, or to juish the fnn-eps tlirough 
the thin relaxed uterus. Somelijiies. of course, 
tJiere are circumstances in wliich enough dila- 
tation for the fingt'r cannot he filitained. and 
in such cases tlie ovum tnrc tqis must he use<l, 
})ut witli (‘xtreme (-are. It is U(*ver nece.ssarv 
to u.<e th<‘ cur(‘t1e. jji em]»tyiug the uterus 
with the tiuger. it is the outside hand, over 
the futidus of the uterus, that has to | erform 
mn.st of the work, by jn-ossijjg dt»N\n sin-cessivt* 
(d the uT(*rine ca\'ity over the tiji of tlie 
insidr finger, until the wliolc of the cavil v 
has Imm-ji dealt with. .An a v('Tagt‘-sizcd fore- 
tingcr ron'csjM i])ds to No. IP on Neuar scale. 

In ea.M-s in whicii lla- bit*uling lias been v<*rv 
sr\<-i<‘ and tin- jiatirjit is eolla|iMd. imiuediat<‘ 
ojM-iatioji is dangerous if it ejilails furl her dila- 
tation of tin- eer\ i.\ and sej aration ol the ovum. 
In sin h <ase.s it i.'^ ]>e.-t to plug the eetiix and 
vagijia tightly with stei’ile gaiizo. t lie effect of 
wliioh is To cxeitr cojit raft ions, stop tlic bidd- 
ing. aud dilate the cerN’ix. 'J’lic jJiig is allowed 
to remain for sixtt-in to twenty four hours, 
l»y wliich time tlie general eon<liti<»ji of the 
patient is sure to liave imjirovtd. Wlien it is 
removtd. the expellul ovum is usually found 
lying upon it. or tin* cervix will In- found 
sufiieii-utlv ililatid to allow the uterus to le 
<‘Va<'uat<d with tIm* finger ; if furl her dilatation 
is ne«es.‘-ary, Hegar’s dilators mav he ustd. 
Phtfif/ittff ihv ern ir is a surgical ojieration. and 
mu.st be done with tlioroughness and care ; 
otlierwise, it will not only fail to attain its 
olqect, but may (aii.se septic- infection. The 
bladder should he empty : an ana*sthelie is 
not essential. Place* the jjatic-nt in the litlio- 
tomy jKJsitioji (the ]>lugging may, of course, 
be done in the left Jat<*ral position, liiit tliC 
lithotojuy i« better) ; cleanse the vulva and 
surrounding skin -area with soap and water ; 
douche the vagina witli an antiseptic solution ; 
retract the perineum and vagina with a Sims 
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speculum, and ]»ack in the j?auze with a long 
pair of forceps (such as sjionge-forceps), first 
filling up the (cervical canal, then the vaginal 
vault, and then the rest of tlie vagina. The 
y>acking must be tight. The gauze used may 
be dry sterile, or soaked in an antiseptic 
solution. The latter is recommended, for it 
can be kept in the solution in a stoppered jar 
and conv(*niently f(Ml from the jar held close 
to the vagina. If the pack is ])ainful, give 
morphia. 

The employmeiit of a cervico-vagiTial pack 
as a uterine stimulant and cervical dilator is 
not necessarily confined to cases of the above 
class ; it nmy also be used as an alternative 
to the rapid jnethod of dilatation by Hegar s 
dilators in other cases in which it is desirable 
to hasten the comi:>letion of an alortion. Both 
methods hav(^ their advantag(‘s, as well as 
disadvantages, and (‘itluT method jnay be 
chosen for a given (‘ase, to suit the circum- 
stances (i.e. there Jiiay or may not be at hand 
an assistant, an anav^thetic, the nec<*ssary 
instnuiKMits, etc..). 

If, during tlie. course of an abortion, it is 
found that the. whole or part of the [^hi- 
centa lias lieen retaim‘d, it is absolutely neces- 
sarv to remove* it at <mc<‘. This is quite ea.'^ily 
(lone bv the lingers, with the help of an ames- 
thetic: no in.'<tru meats arc reipiin'd. 

In ciis(‘s in whicli tin* retained plaeenta is 
infei'ted, as iiidicat(‘d by an olTcn,siv(‘ odour 
and ii raised t(‘mperature and pulse, its re- 
moval is attend»*d by a sitIous risk to the 
jijitient of a general infection. Failure to rt^- 
mov'e it is, of course, attended by an e\eii 
greater risk. In such cases tlie use of laminaria 
t(‘nts or a plug is strongly contraindicated. 
If flirting dilatation of the (’-crvi.x is necessary, 
Hegar s dilators should he used, and the. uteius 
irrigated with a copious antiseptic douche after 
the removal. ^ . . 

Preventive treatment of abortion. T he limit- 
ation of our knowledge of the causes of abor- 
tion implies a corresponding limitation of our 
ability to prevent it. T(» a woman who has 
aborted once, and in whom no cause can he 
found (.see Inflow), wc can only give domestic 
or general advice. During the first four months 
of pi’egnatK'V' sli(‘ must be ke]>t in bed during 
and just before and after the time of her usual 
menstrual jieriods. I)uring the same peiio 
of time she must avoid railway journeys, 
motor-car rides, strong purges, strenuous exer- 
cise (riding, gulf? tennis, dancing), and co i 
bathing or very hot baths ; coliabitation mus 


be abstained from. After the fourth month 
is over there is small chance of her aborting 
in the absence of a definite cause. Cases of 
habitual or repeated abortion, nearly always 
a very unsatisfactory condition to treat, must 
be investigated to the best of one’s ability, 
excluding one by one the causes enumerated 
on p. 15, Th(^ first thing to do is to make a 
pelvic examination, and exclude local condi- 
tions such as retro Hexion and ehronir metritis. 

A Wassermaim reaction should be taken in 
both husband and wife. If a recent abortion 
is available, tin* placenta and the fcetal -heart 
blood should be (‘xamined bacteriologically. 
v\ candul pliysical examination of the yiatient's 
h(Nilth should be made, especially of the urine 
and for dental sepsis. There is little further 
to he done in the. way of investigation. In- 
structions should he given that an interval of 
at l(‘ast a y(*ar is to occur before another 
pregnanev', and in the meantime the health 
of both jlarents is to be brought to the highest 
])ossil)le l(‘V(‘l. 

Of r(‘c<ait vears success has been claimed 
for the treatment of abortion by prejiarations 
of the ductless glands, especially the ovary 
and corpus lutcimi. .Kxjierimental work has 
shown that th(‘ corpus liiteum is necessary for 
the contmiu'd dcvelojuiuuit of the early ovum. 
From tfiis it is infcrn*d that a woman may 
abort bfM-ause her own corpus luteum tissue 
is iusutheieut, in which cas(‘ it is rational to 
trv the (iffect of supplying her with ])rcpara- 
tiotis made from th<‘ corpus liitcurn of cows 
and shtuq). KAKru.KV Holland. 

ABORTION, CRIMINAL. -The law is 
laid down in 21 and 25 Vic., c. Hlf), sects. 58, 59. 
Sect. 58 declares tliat " t^very woman being 
with child, who, with intent to ])Tocure her 
own miscarriage, shall unlawfully administer to 
herself any fioisoii or other noxious thing, or 
shall unlawfully use any instrument or other 
means whatsoever with the like intent , and 
whosoever with intent to procure the mis- 
carriagi^ of anv woman, whether she he or be not 
with child, shall unlawfully administer, etc., 
shall be guilty of a felony.’* Sect. 69 enacts 
that " whosoever shall unlawfully supply or 
procure anv poison or other noxious thing or 
anv instrument or any thing whatsoever, 
knowing that the same is intended to be 
unlawfully used or employed with intent to 
procure the miscarriage of any woman, whether 
she he or be not with child, shall be guilty of « 

misdemeanour.” 
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SaHoiAtmf pernicious aiusmia, leukmnia, 
xlMit goitre. (5) Diseases of the 

vemm mck as hydatidiform mole, death 
^ fkm ovum (** mis^ abortion ”), acute hy- 
iteaMRios, repeated hnmorrha^s in the early 
ieniiithn, whi^ continue in spite of treatment 
{see ISiieat^^ Abortion, p. 17). (6) Irre- 
ducible retroflexion of the pregnant uterus. 
(7) Privic contraction of extreme degree or 
obstructing fibroid tumours. Here ethical and 
mead standards of conduct compete. Cflesar- 
ean sectum is as safe an operation as induced 
abortion, but patients and their relatives 
eatmot idways be convinced. There are cir- 
eumstanoes which justify this indication. (8) 
Mental disease. Apart from established mental 
diseaae, cases are sometimes seen of highly 
** neiffotic ” women in whom the dread of 
pregnancy is so great that the question of 
tiieiapeutic abortion has seriously to be con- 
•idered. Such a minor mental malady, with 
pregnancy as the exciting cause, is extremely 
uncommon imd is usually ended by a course of 
rest in bed, good nursing, massage, and seda- 
tives. But, in spite of conscientious treatment, 
such patients may become so exhausted by 
sleeplessness, terrifying dreams, and refusal of 
4bod that their mental state becomes very 
^pteeazious and renders the induction of 
abortion necessary. 

IMhod of ^uciiig abortion. — This 
varies with the period of pregnancy. During 
the first twelve weeks the uterus can be emptied, 
after preliminary dilatation of the cer\ux with 
tents or Hegar's dilators, with the finger and 
the ovum-forceps ; but from this period on- 
wards the fostus is too large to be got easily 
throuf^ the cervix dilated in this manner, and 
slower methods of evacuation, depending on 
the stimulation of uterine contractions, must 
be employed. 

1. Dvbgr th§ flist twelve weeks.— One or 
two laminaria tents are inserted through the 


external os, and a small pack of gauze is used to 
keep it in position. It is occasionally necessary 
to use an anaesthetic in primigravidae with a 
contracted and resistant cervical canal. Next 
morning the patient is anaesthetized, the vulva 
shaved and cleansed, a vaginal douche given, 
the vulva, va^^a, and cervix are dried and 
painted with iodine solution, and the tent is 
removed. The cervix will be found dilated 
and softened ; the degree of dilatation, after 
the use of one tent, is usually such that No. 10 
dilator (Hegar’s scale) passes easily. Dilata- 
tion with metal dilators is now proceeded 
with until the forefinger can be passed into 
the uterus (No. 18-20 on Hegar’s scale). The 
other hand on the abdomen presses dowm the 
uterus on to the inside finger, which gently 
separates the ovum everywhere from the 
uterine wall. When the operator is satisfied 
that the ovum is ever>"where detached, he 
withdraws his finger and inserts the ovum- 
forceps, with which the uterus is emptied. The 
finger must again be passed to make sure that 
no part of the ovum has been left behind. An 
antiseptic intra-uterine douche is then given at 
a temperature of 118® F., and 1 c.c. of pituitrin 
is injected into the muscles of the outer side of 
the thigh. Unless the bleeding is free there is 
no need to pack gauze into the uterus ; in fact, 
to pack the uterus is to invite sepsis. The 
vulva is dressed with the usual ])ad, and the 
patient is kept in bed for a week, assuming 
the sitting position from the first as much as 
she likes. 

This little operation is simjile, but requires to 
be done with great care. 

2. From the twelfth to the sixteenth week. — 
From the twelfth week onwards the head of the 
foetus is too large to be easily drawn through 
the cervix dilated in the manner described 
above. Induction of abortion during this 
period of pregnancy is the most difficult of all. 
It is too late to use the method described above 


vifvix overnight. These should be about 4 in. 
long end must be kept in absolute alcohol for 
« vnck previoiiB to use. They must be inserted 
iidlb stnet aseptic precautions. An antiseptic 
doucbe is givmi, a Sims speculum 
the cervix held with a volsella, and the 
^^|l|jfe|isasid mto the cervical canal by means of 
Id pair of iozoept. The patient may be 
^ the Stlmtom^jr or in the kft lateral 
tilw dozBier is more convenient for 
^ tiw latter mum c(»nfortab)e for 
$!he test wmst be pnshad well 
M part peo|ecta beyond the 


for the first twelve weeks, and too early to use 
the method to be described below for induction 
of abortion from the sixteenth week onwards. 
During this middle period it is true that the 
cervix can be dilated with tents and metal 
dilators and the uterus emptied at one sitting 
with the finger and ovum-forcejis. But such 
an operation is likely to tax the skill of the 
operator very highly. It is extremely difficult 
to remove the foetus, especially its head, piece- 
meal with ovum-forceps tluough a cervix 
which will admit not much more than the 
finger; such removal is made all the more 
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difficult if considerable heBmorrhage is coming 
all the time, as is usuaUy the case, from the 
placental site. A large size of curved ovum- 
forceps is best for the purpose, and the special 
forceps used for the introduction of a de Ribes 
bag has been found very convenient. The 
placenta, loosened by the ^ger, can usually be 
removed intact by gradual traction with the 
forceps. The finger must always be introduced 
afterwards, to make sure that no piece of the 
foetus or placenta remains behind. A hot 
intra-uterine douche and an intramuscular 
injection of pituitrin complete the operation. 
The uterus should only be packed with gauze if 
hsemorrhage is too free and persistent. 

When time permits, it is better to do the 
operation in two stages and to bring about a 
sufficient dilatation of the cervix or, better 
still, the expulsion of the ovum by means of 
the uterine contractions. The first stage con- 
sists in dilating the cervix by metal dilators, 
preceded or not by the insertion of a tent, 
sufficiently to allow the introduction of a large 
blunt curette, with which the ovum is broken 
up, making certain that the amnion is ruptured. 
The uterus is then lightly, and the cervix tightly, 
packed with gauze ; at the end of about twelve 
hours uterine contractions will have been 
excited, and the operation will either be com- 
pleted naturally, or there will soon be enough 
dilatation of the cervix to allow the uterus to 
be emptied with ease. The gauze should on 
no accoimt be left in for more than twelve 


andgum. Usually, at the same thae, ; 

outwards ocouzs by absorption of tiie bAp 
forming the outer wall of iffie socket, ika Ai 
reaching the external surboe of the alvemv 
margin, where it produces a sub^riocteil 
abscess or gumboil. Leas frequency, smei 
the inner wall of the socket offers greater re- 
sistance, perforation takes place inwards, ^obA 
the abscess is found in the hard palate or inner 
surface of the mandible. In the case of the 
upper teeth the infective process may not follow 
eil^er of these routes, but may spread upwards 
through the thin, bony floor of mb antrum ud 
give rise to an antral empyema ; or it may 
even reach the floor of the nasal fossa from a 
central incisor, and cause an abscess there. 

Symptomatology. — The infection of the 
pulp causes great pain, which continues 
with unremitting severity until the tension 
under which the pus is retained is relieved by 
perforation of the bone. The formation of a 
fluctuating swelling of the gum coincides with 
an amelioration of the symptoms. The affected 
tooth is very tender on pressure, and a carious 
focus will be discovered somewhere in it. IDie 
cheek is swollen and shiny. The glands on the 
same side of the neck are enlarged, and abscesses 
may develop in them. If the condition is 
neglected, the cheek may become adherent to 
the jaw and the abscess track through, eventu- 
ally discharging on to the surface. In rare 
cases Ludwig’s angina results, or thrombosis 
of the facial vein, with the possibility of ex- 


hours. If in that time pains have not begun, 
the gauze must be removed, a vaginal douche 
given, and the uterus and cervix repacked. 

3. From the sixteenth week onwards. — 
During this period the methods used for the in- 
duction of abortion resemble those used for the 
induction of premature labour (see Labour, 
Premature, Induction of). The best method 
is to introduce a small de Ribes bag, after a suffi- 
cient dilatation of the cervix with tents and metal 
dilators. The degree of dilatation necessary for 
the introduction of a small bag is the same as 
for the introduction of a forefinger (No. 18-20 on 
Hegars scale). Eardley Holland. 

AB80E88, ALVEOLAR.-- 3 A subperiosteal 
abscess of the alveolar margin is a direct result 
of dental caries, which opens an avenue of in- 
fection from the mouth cavity to the dental 
pulp. The suppurative process spreads to the 
apex of the tooth fang and infects the socket. 
The cementum becomes dissolved, the tooth 
loosened, and pus oozes out from between tooth 


tension from its radicals to the cranial cavity. 

Treatment.— In the early stages the prooesa 
may be cut short by a thorou^ disinfeotion of 
the tooth socket and the provision of drainage, 
the tooth being excavated by a dental drill— a 
procedure which cannot always be made toler- 
able by local ansBsthesia. In the majoiily of 
cases the best treatment is to extract the 


offending tooth, removal of which is foDowed 
by a gurii of pus. The abscess on the alvaofais 
should be opened at the same time from inside 
the mouth; only imder exceptional dzcitDQfc^ 
stances from the outside, even when the eiA 
is red and the abscess near the suriaoe. Dialip^ 


age from inside may save the akin and penrsA 
subsequent scarring. Fomentatkma 
applied to the face and neck. 
abscess may require treatment. A 
mouth-wash (glyc. acid. oazbeL Tit 
chlorat. 10 gr., aq* ad 1 os.) ^ 

prescribed. Sometimee e assaS f 
alveolus necroses. Shodi thil 
mouth must be kept el si w ^ 
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:ll liKiimd/whk^ probably will not ba 
wedor. No attempt should be made 
to xeiiWTe it until this has occurred. 

C. A. Pannett. 

ANAL {see Perunal Abscess). 

, AXILLARYi may be superficial 
wh^ it is due to infection through the mouth 
ci ^ne of the sweat- or sebaceous glands of 
the skin of the axilla ; or deep when it is 
due to a suppurative axillary lymphadenitis. 
The place of entry of the infecting organisms 
may be anywhere on the upper limb, chest, or 
■papular region of the same side. Very fre- 
quently the primary lesion is a mere scratch 
on one of the fingers, and has already healed 
by the time the patient seeks surgical aid. 

Symptonuitolofy. — ^First, sti&iess and pain 
in moving the arm are felt, then a hard tender 
lump appears in the axilla. As the infiam- 
mation proceeds the throbbing pain becomes 
worse, the pus which has escaped beyond the 
limits of the glandular capsule being retained 
under tension imposed by the dense axillary 
toscia. There is, by this time, a large, difiuse, 
red, and very tender swelling in the axilla. 
Flimtuation may be difilcult to elicit because 
of the tight axillary fascia. The temperature 
is raised. The abscess is liable to spread 
tonlraids under the pectoral muscles, back- 
wards under the scap^a, or even through the 
apex of the amlla into the neck. Occasionally 
septic thrombosis of the axillaiy^ vein develops 
aim leads to pyiemia, while secondary haemor- 
rhage from the axillary artery may occur. 

TroatniMit. — ^The abscess must be opened 
and tiie primary source of infection cleaned 
up. It is best to make the incision on the 
inner wall of the axilla, remembering that the 
hmg thoracic artery runs along the lower 
bolder of the pectoralis minor. A drainage- 
tube, not a gause plug, should be used, and 
bmc-acid fomentations applied. It is very 
important to keep the affected arm at rest in 
a whig, prohibiting all use of it, or healing wiU 
be kmg ddayed. A purge must be given. 

C. A. Pannett. 
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I, BMVKMIiL.— A ohionio sbscesa 
mA it vwy Mnmum, And OMriy always 
fsss Amcims, CHBomo). Acute 
.'tllA wUoli' ws an coiioenied hen, is 
k i i sotfa » of a lyinA*1n gland 



ABSCESS, CERVICAL 

draining some part of the head and neck or 
upper part of the chest. The glands most 
often affected are (1) the upper superficial 
cervical glands lying along the external jugular 
vein, (2) the deep cervical chain lying in juxta- 
position to the internal jugular vein, (3) the 
superficially placed submental gland just under 
the point of the chin, and (4) the submaxillary 
gland in the substance of the submaxillary 
salivary gland. 

Symptomatology* — Stiffness in the neck is 
soon followed by the appearance of a swelling. 
Fever occurs, perhaps preceded by a chill. 
At the beginning the outline of the affected 
gland can be defined clearly, but when the 
inflammatory process spreads to the peri- 
glandular tissues this definition is lost. To 
relieve pressure on the inflamed structure and 
prevent the pain of movement, the patient 
frequently holds his head in a position simu- 
lating torticollis. Because the abscess is so 
often deeply situated under the sterno-mastoid 
muscle and is prevented from spreading to the 
surface by the thick cervical fascia, fluctuation 
is indistinct and frequently difficult to obtain. 
Pain on swallowing may be complained of. 

When the abscess is deep-seated in the 
posterior triangle the source of infection should 
be looked for in the mastoid region, and in the 
scalp as far forwards as the coronal suture. 
Impetigo of the scalp, septic w^ounds, and 
pediculi, even without disf’overable breach of 
surface, are common causes. 

The superficial cervical glands drain the 
external auriede, j>art of the temporal re- 
gion of the scalp, jiart of the face, and the 
outer halves of the eyelids, the lymph passing, 
on its w ay, through the mastoid and superficial 
parotid glands. When the submental gland 
is inflamed a septic focus should be look^ for 
in the middle two-fourths of the lower lip (a 
fissure of the lip or a pustule), or in the anterior 
part of the floor of the mouth under the tip 
of the tongue (ulcer from stomatitis, or of the 
fr»num in pertussis). Lymph from the upper 
lip, inner halves of the eyelids, side of nose, 
outer part of lower lip, cheek, as well as a 
part of the tongue and floor of the mouth, 
flows into the submaxillary gland. The supe- 
rior deep cervical glands drain lymph directly 
from the tonsils, pharynx, nose cavity, a great 
part of the tongue, the teeth, and the middle 
ear. Moreover, lymph from the superficial 
cervical glands, the submental and submaxillaiy 
glands, eventually passes into them. Hence 
it is that these glands axe more commonly 
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affected than any others, and more especially 
one particular gland situated on the internal 
jugular vein just behind the angle of the jaw, 
called from its position the digastric gland or, 
from its frequency of involvement in disease 
of the tonsil, the tonsillar gland. Carious 
teeth, stomatitis, rhinitis, the various forms 
of pharyngitis and otitis, are each found as 
the primary lesion in deep cervical abscess. 
Adenoids and hypertrophied tonsils, even 
though they may not be inflamed, afford a 
free passage by means of which bacteria reach 
the glands in the neck. 

Owing to the difficulty the pus flnds in 
coming to the surface through the deep cer- 
vical fascia, widespread suppuration in the neck 
may result, and the constitutional symptoms 
from absorption may be very severe . Thrombo- 
phlebitis of the internal jugular vein and 
pyseraia and secondary hasmorrhage from the 
great vessels are occasional results. 

Treatment. — The first thing to be done 
is to search for and remove the primary septic 
focus and so cut off the supply of invading 
microbes. Carious teeth must be removed 
forthwith, or they must be excavated, sterilized 
and filled. A septic focus in the scalp or face 
must receive attention. Enlarged tonsils, qui- 
escent or inflamed, should not be removed 
until the neck condition is well, and the same 
qualification applies to adenoids, but a spray 
should be ordered for the pharynx (glyc. acid, 
(jarbol. 15 min., pot. chlorat. 15 gr., aq. ad 1 oz.). 
Acute or chronic otitis media must receive ap- 
propriate treatment. The Pediculus capitis must 
be eradicated. {See Otitis and Pediculosis.) 
Fomentations should be applied to the enlarged 
glands, and a massive dressing of wool, which 
acts as a splint, to the neck, inhibiting move- 
ments. Moist heat will not encourage sup- 
puration if subsidence without this occurrence 
be possible. Should the enlarged glands in- 
crease in size, incision will be necessary, and 
it must not be delayed until fluctuation is 
indubitably present; a high temperature, an 
ill-defined brawniness, great tenderness, per- 
haps a blush on the skin, point to pus being 
there without the corroboration of that sign. 
Make the incision transA^erseiy along the 
direction of the natural creases of the neck, 
and carry it down to the deep fascia. With a 
dry wound and good light the deep fascia can, 
if it is still recognizable, be carefully divided 
'^th the knife, which is then discarded. The 
points of a closed Spencer Wells forceps should 
now be thrust into the mass and the blades 
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separated to allow of the escape o( 
the deep fascia is softened and inflaaull-^l^ 
the spread of the infective process, ai^ W 
not recognizable, the incision should be ma^ 
down to the inflamed mass and then the ' 

used in the manner described. A ruMbic 
drainage-tube must be inserted and sewn in, 
and a dry dressing used for twenty-fonz 
hours, followed by boric-acid fomentations. 
The shortening of the tube must not be begun 
until forty-eight hours after the operation. 

C. A. Pannbtt. 

AB8CE88, OHRON lO (syn. Cold Abscess).-. 
In nearly all cases a chronic abscess is due to 
infection with the tubercle bacillus, though 
occasionally it may be due to the action of 
staphylococci or the typhoid bacillus. It may 
form wherever tuberculous granulation tissue 
develops, but mostly appears as the result of 
gland, bone- or joint-disease, a caseous mass 
liquefying and being converted into the so- 
called tuberculous pus. It is not true pus, 
however, but simply liquefied tissue, and con- 
tains no pus corpuscles. The softening and 
liquefaction are the result of the action of fer- 
ments secreted by polymorphonuclear leuco- 
cytes attracted to the necrotic tissue, and not 
of a secondary infection with pyogenic micro- 
organisms which leads to acute suppuration. 
When liquefaction is more or less complete the 
fluid is of a watery consistency, of greenish- 
yellow colour, and contains undissolv^ shreds 
of tissue. Once formed, the abscess tends to 
spread by the action of gravity, guided by 
fascial planes. It may reach a large size, and 
eventually be cut off from its original source. 

Sirmptomatology. — There are no consti- 
tutional symptoms, the patient often being 
unaware that an abscess is present. A swelling 
appears which fluctuates. The overlying ddn 
is pale. There is no increased heat, nor is 
there tenderness or surrounding hardness as 
in a pyogenic abscess. (Edema is absent, as is 
also leucocytosis. If untreated, such an abscess 
will spread, and ultimately reach the surface, 
the skin at last giving way and allowing 
contents to escape. Secondary infection wilt 
almost certainly take place, and the 
ing abscess cavity may, as a result, neve? 

On the other hand, a case be tseai9d[-:0iifr; 
perly a small abscess may be absei^^.^iP^^^ 
contents may be removed and ciifa 
HeaUng depends upon the 
patient and on the couzae d thcj 
primary source. 





W^'V'V 

m aot «Iw»yB ei^. A lipoma, 
kk ik^ iii|piinal region or hicky a 
‘ in the nook, a hernia, a luema- 
I in tiho oealjpt may all lead to enor. In 
IImi 4iSoM^ diagnoflii the discoveiy of the 
jpliiiiiry bone- or |ouit-difleatie u of the greatest 

— Aqp^tkm is decisive. 

t.-A}omplete excision is most 
This can be done in abscesses of 
lyasq^tie'i^aiids in many instances, and some- 
tunoa when the abscess is due to primary bone- 
diaiaas (rib, scapula, great trochanter), the 
afcoled piece of bone being removed at the 
aamo tone. Incision and dramage should never 
be employed; they are always followed by 
eaptio infection, and the case fr^uently thereby 
bmmes incurable. Treatment for the under- 
lying disease is essential. 

A^pimtion is the best treatment when total 
exdaion cannot be done. By removing the con 
tants of an abscess, fresh serum, rich in protec- 
tive anbatances, can be poured out into the 
cavity. Aspiration usually requires repetition, 
and may have to be performed many times 
before a cure is reached. A tiny skin incision 
is made with a knife, the skin being displaced 
so that this incision shall not correspond to the 
one in the abscess-wall. The needle of the 
syringe (about 2 mm. in diameter) is thrust 
obliquely into the abscess cavity. The site 
chosen Aould not be the most dependent part 
of the abscess. The needle may get blocked 
by caaeouB masses and shreds, when a stilette 
is useful. Sometimes the material is too thick 
to be aspirated. It may be made to liquefy 
by injecting some positively chemiotactic sub- 
stance into the abscess; polymorphonuclear 
leucocytes then travel to the part and pour out 
their ferments. The best substance to inject 
is S-per-cent. formalin in glycerin, prepared 
lof^-eight hours before use (amount to be 
used, 5-15 C.C.). Camphorated thymol, 2-3 c.c. 
(camphor 2, thymol 1, ether 3), is recommended 
hf some, Imt care is needed in its injection. 
In a few days aspiration becomes possible. 
The injection of 10^20 c.c. of an emulsion of 
iodoicHrm in j^yoerin (10 per cent.) after aspira- 
4ian is not ra^yed so much as formerly. 

Some su r g eons prefer to lay open the abscess, 
out 11 m cavity, wipe away caseous matter 
lli waBs wiA gaace, a^ sew it up in 
with or without iodoform emulsion in- 
fba dbjeclaoiis to this measure are that 
ay Imi hrirodnoed, that the wound may 
hw ]ty fait intention,, and that the 
^ Should this last 
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event happen the soar must be excised and the 
wound sewn up again. q Pannbtt. 

AB80E88, HEPATIC (see Liver, Abscess 
op; Tropical Abscess). 

AB80E88, I80H lO - RECTAL. — This 
abscess develops deep in the fat occupying 
the ischio-rectal fossa. Infection with B, 
coli from the rectum is the commonest cause, 
the path being opened by the presence of 
proctitis, either gonorrhoeal or that associated 
with fibrous or malignant stricture, or piles. 
A dysenteric, tuberculous, or malignant ulcer, 
or a small tear at the base of a polypus, or 
an injury by a foreign body, may allow of 
the passage of the bacillus. Karely a per- 
forating wound from without is the cause. A 
tuberculous infection, especially in phthisical 
patients, is liable to occur via the blood-stream. 

Symptomatology. — A non-tuberculous ab- 
scess is acute. It may begin quite suddenly 
with a chill followed by a rise of temperature, 
and a throbbing pain to one side of the rectum. 
So tender is this area, which feels hard and 
brawny externally, that sitting is impossible, 
and standing or walking gives considerable 
pain. These patients get most relief by lying 
face downwards. The movement of the bowels 
is very painful. Rectal examination reveals a 
hard, very tender mass bulging into one side of 
the bowel. Extension to the surface is re- 
sisted by the dense subcutaneous tissue of the 
buttock, but usually there is extension to the 
opposite ischio-rectal fossa round the posterior 
aspect of the rectum, a horseshoe abscess 
developing. Rupture takes place most often 
into the rectum behind, in the interval between 
the internal and external sphincters, and some- 
times occurs both here and externaUy. 

In tuberculous cases, unless a B, coli infection 
is superadded, a much more chronic course is 
taken by the abscess. In all cases alike, an 
examination of the chest should be instituted. 

The prognosis is good in non-tuberculous 
cases, but cure may take as long as six weeks. 
In tuberculous or mixed infections progress is 
slow and recurrence to be looked for. 

Treatment should be undertaken without 
delay, to prevent fistula formation. Under 
anaesthesia two incisions are made over the 
brawny area, one parallel to and about I in. 
away from the anal margin, tlie other running 
out in a radial direction from the middle of 
this. The comers of skin should be cut away ; 
thtt assists drainage. A tube is better than 




ABSCESS, PERIURETHRAL 

Great care in attor-treatment is neces- 
sary. The wound should be syringed out 
every day with a mild antiseptic (l-in-60 phenol) 
and made to heal from the bottom. An enema 
should not be administered, purgatives being 
relied upon to obtain a movement of the bowels. 
Coincident phthisis requires attention. 

C. A. Pannett. 

ABSCESS, LACHRYMAL (see Dacbyo- 
cystitis). 

ABSCESS, MAMMARY (see Breast, 

Affections of, p. 184). 

ABSCESS OF LUNQ (see Lung, Abscess of). 

ABSCESS, PERIANAL (see Perianal 
Abscess). 

ABSCESS, PERITONSILLAR (see 
Quinsy). 

ABSCESS, PERIURETHRAL. Etiology. 

-Stricture of the bulbous urethra is the 
commonest cause of periurethral abscess. The 
mucous membrane behind the stricture is in- 
flamed and ulcerated, and allows the passage 
of organisms, which produce an abscess 
in the perineum. Infection may also occur 
through a laceration made by an instrument 
or a breach of the surface caused by an impacted 
foreign body or calculus. In acute gonorrheea 
one of the lacunee of the urethia may become 
inflamed , with a resulting abscess. This usually 
occurs in the penile portion. 

Symptomatology.— In the commonest or 
perineal form there have usually been signs 
of the stricture — difficulty in micturition, 
slow stream, and increased frequency. The 
development of the abscess is accompanied by 
pain and by the formation of a tender swelling 
in the perineum. Later the swelling fluctuates 
and the skin becomes reddened. The tempera- 
ture is raised. Ketention of urine from pres- 
sure is very common, and nearly always there 
is increased difficulty in micturition. If the 
condition is allowed to proceed, rupture 
externally and into the urethra gives rise to 
a urinary fistula. In the penile form acute 
gonorrhoea is present and the abscess develops 
on the under-surface of the penis. 

The diagnosis of the perineal form is 
nob difficult if the history be attended to. 
Perianal or ischio-rectal abscesses are dis- 
tinguished by tracing their connexion with the 
rectum. 


Treatment should not be detemdU lM^^ 
of the possibility of a urinary fistuh de fVs te| i ^ ^ 
— a very undesirable complication. f 

patient presents himself there may have been 
retention for some hours. No attempt at 
catheterization should be made, from mar of 
perforating the abscess-wall. Rather should aQ 
haste be made to open the abscess, when the re- 
tention will be relieved, or, if this cannot be done 
immediately, suprapubic aspiration should be 
performed. In the common perineal form the 
abscess must be opened and the treatment of 
the stricture postponed unless there are accom- 
panying signs of extravasation of urine (sse 
Urine, Extravasation of). When the wound 
has healed, or nearly so, internal, or perhaps 
external, urethrotomy should be done. In the 
penile form it will generally be found that the 
abscess bulges into the lumen of the urethra. 
The best treatment is to open the abscess from 
the interior of the urethra through the urethro- 
scope. Incision from the outside is said to 
result usually in a urinary fistula. This is ^ 
no means invariably so, and if a large penile 
abscess is pointing on the skin surface it 
should be opened from this aspect. 

C. A, Pannbtt. 

AB8CE88, POPLITEAL.— Sometimes this 
abscess is superficial to the strong poplitel 
fascia and, being subcutaneous, presents no diffi- 
culties in treatment. More oft^ it is the deep 
lymphatic glands lying on the popliteal vein 
which become inflamed and suppurate. The 
superficial lymphatics draining into these frauds 
perforate the fascia with the external saphen- 
ous vein, and drain the back of the leg and 
outer side of the foot. 

Symptomatology— At first a stifEness in 

movement and then pain, which may become 
acute, are felt behind the knee. A hard, 
tender, deep swelling is palpable in the popliteal 
space. The knee becomes flexed, and attenqpts 
to extend it are painful and resisted by xmisM- 
lar spasm. Fluctuation is difficult to petoeivo 
because of the dense popliteal fascia ovev idle 
abscess, and at first the overlying skm is apt 
reddened. The pus being under tensks, «ii|- 
stitutional symptoms majr be pxmioaB0sA.j^fe 
infective process, extendmg throu|^ " 

capsule, may give rise to a large ^ 
the popliteal space which, pras^ J 
popliteal vein, causes oedmaa of 
and foot. Rarely, septie thioB 
vein takes place, le a dm g to p wMi) -i 
abscess breaks thrcmi^ the 
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jmaua, PKEPATELLAR ABSCESS^ RETROPHARYNGEAL 


fcjcoBBiBB saperfioial there is a distinct ameliora- 
(ioii of the symptoms. 

TrMtiMBt. — ^Earlv incision is necessary, 
and the same care should be taken as in opening 
cervical abscesses. Over the most prominent 
part of the swelling a vertical incision is made. 
It must, however, be to one side of the middle 
of the popliteal space to avoid injury to the 
ejctemal saphenous vein. It reaches in depth 
the popliteal fascia, which should then be 
divided cautiously with the knife. The points 
of a pair of Spencer Wells forceps are now 
pushed through the capsu'e o: the gland and 
opened, allowing the pus to escape. The 
popliteal fascia may be infiltrated and indis- 
tixiguishable. If so, resort to the forceps must 
be made earlier, for it will be easy to penetrate 
the softened fascia. A tube is to be sewn in 
and left for forty-eight hours before shortening 
. is begun. The patient must be in bed. Great 
care must be taken that the tube does not press 
unduly on the popliteal vessels, for secondary 
hasmorrhage, resulting in death, has thus been 
caused. For this reason the tube must not be 
1^ untouched for longer than forty-eight 
hours. The source of infection should receive 
treatment. 

Another, and in many respects a ])referable 
method of reaching the pus, inasmuch as it is 
fraught with less risk of injury to important 
structures, is to approach the abscess from the 
inner side. An incision is made jjarallel to 
and just behind the adductor magnus tendon, 
beginning about ^ in. above the. adductor 
tubercle, and reaching upwards for in. The 
anterior border of the sartorius is defined and 
this muscle retracted backwards. The adductor 
ma^UB tendon is then pulled forwards, and 
beUnd this the semimembranosus is dragged 
backwards. The abscess is ojiened by thrust- 
ing the points of a closed Spencer Wells forcej)s 
into the floor of the wound. Access is thus 
guned to the popliteal space by the same 
route as is followed in tying the popliteal 
artery, and without encountering any im- 
portaiit nerves or veBsels. c. A. Pannett. 


Constitute part of the lymphatic system, and 
that the lymphatic vessels open into them. 
Thus, organisms passing up the lymphatics 
from a nidus in the foot or lower leg can cause 
an inflammation of the prepatellar bursa, 
especially if there has been constant irritation 
of this structure from kneeling. 

Symptomatology. — Pain is felt in front of 
the knee, and a tightness, which limits flexion. 
The bursa becomes distended with fluid. 
The u])per limit of the swelling corresponds 
with the middle of the patella. The exuda- 
tion, which is serous at first, soon becomes 
turbid and then purulent. The overlying 
tissue is rt^d and oedematous. Pus, breaking 
through the confines of the bursa, leads to a 
]>eripheral cellulitis. Owing to the resistance 
of the thick periosteum in front of the patella 
and the stout capsule of the knee-joint, sjircad 
of the disease to bone or joint is very unusual. 
The overlying skin eventually gives way, and 
the pus is discharged externally. 

Diagnosis is easy, but care must be taken 
not to mistake a serous effusion into the bursa, 
due to a neighbouring se])tic focus outside the 
bursa, for a suppurative bursitis. If such a 
bursa be opened the wound may fail to heal, 
at least for a very long lime, and continue to 
exude a (dear serous fluid (bursal fistula). In 
cases of doubt an aspirating needle should be 
employed. 

Treatment consists in oi)ening the bursa. 
Two vertical incisions should be made, one on 
each side, so that when healing occurs there is 
no pressure on the scar in kneeling. A drain- 
age-tube is inserted and boric-acid fomentations 
applied. It is best to keep the patient in bed, 
when a back-splint* will be unnecessary. The 
originating focus must receive attention. Should 
a fistula persist, owing to the endothelium 
around the margin of the incision escaping 
destruction, it may be made to close by open- 
ing the bursa widely and stuffing it with gauze 
until its inner surface is lined witli granulation 
tissue, or by destroying its endothelial lining 
with pure liquid carbolic acid. 


AMMIM, PRSPATSLLAR.— An abscess 

AiReloiniig m the prepatellar bursa — a suppura- 

| — Iniection may take place by a 

; of the bum, by spread from a 

S beoees, pustule, or abrasion superficial 
r aa a reault of an infectdve process in 
oUPf^ioot. In ocamezkm with the last 
Il'ta be xensembezed that the burs» 


C. A. Pannett. 
AB80E88, P80A8 {see Spinal Caries). 

AB80E88, RETROPHARYNGEAL, may 

be acute or chronic in type. Acute suppuration 
is due to pyogenic infection of the retio- 
pharyngeal lymphatic glands secondary to 
adenoids, diphtheria, scarlet fever, or other 
naso-phaiyngeal infection. The abscess lies in 
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ABSCESS, RETROPHARYNGEAL ACANTBK>SIS NIGMCSiii® ^ ? 


front of the prevertebral fascia. Suppuration 
in the parotid, or even in the middle ear, will 
sometimes extend inwards to the postphar}^- 
geal space, causing an acute abscess in this 
situation. Such abscesses are most common in 
children. The onset is sudden, with pain in the 
back of the throat, rigor, and high temperature. 
The head is fixed and thrown somewhat back, 
with the mouth open. The tongue is slightly 
protruded to lessen the difficulty in breathing. 
Respiration is accompanied by a crowing 
sound. Swallowing is impossible, and saliva 
drains out of the mouth . The crying is muffled. 
On inspection a swelling is seen on the post- 
pharyngeal wall to one side of the middle line ; 
the palate is pushed forward. The sensation 
of a tense bag of fluid is obtained on palpation 
with the finger-tip, a method of examination 
without which the diagnosis is often missed. 
If left alone the abscess ruptures into the 
pharynx. Death frequently results from suffo- 
cation, or from the subsequent development of 
septic pneumonia. The chronic form is second- 
ary^ to cervical caries or a tuberculous infection 
of the glands. The spinal abscess lies behind 
the prevertebral fascia. There are not the con- 
stitutional signs or the distress of the acute 
cases. The head is thrown back with the chin 
protruded, or it is in the position of torticollis. 
'J'he neck is rigid. There may have been the 
radiating root-pains of spinal caries. The child 
often sits supporting it.s chin on its hands. If 
the abscess is due to tuberculosis of the retro- 


the spinal disease should be instituted at 
Tuberculous glands in the neck can be removed* ' 

C. A. Pankbtt* . 

AB8CE88, 8UBM AX ILLARY (see Ab- 
scess, Cervical). 

AB80E88, 8UBPHREN lO (see S ubphrbnio 

Abscess). 

AB8CE88, TROPICAL (see Tropical Ab- 
scess). 

ACANTH08I8 NIQRIOAN8. A very 
rare disease characterized by irregular pig- 
mentation and a rough and warty condition 
of the skin, the latter chiefly in the folds 
and flexures. 

Etiolo^ and pathology. — The condition 
was originally described by Pollitzer and 
Janowski in 1890. In this country its recog- 
nition has been mainly due to Sir Malcolm 
Morris. Women appear to be more often 
affected than men, and while the disease may 
occur at any age, it is observed more often in 
the third and fourth decades. The coexistence 
of cancer in the abdomen is a common but not 
invariable feature of the adult cases. Histo- 
logically, hypertrophy of the epidermis is ob- 
served, and an excess of pigment, especially in 
the lowest layer of the rete Malpighii, together 
with collections of mast cells ; but such ap- 
pearances are characteristic rather of the various 
conditions which make up the disease than of 


ifflaryngeal gland there are always other tuber- 
culous glands in the ne(*k. 

Treatment. — Jn acute cases the abscess 
should be opened from the mouth. Except in 
very extreme (;ases, chloroform may be admin- 
istered, but anajsthesia should be light. The 
child is held on one side with the head lowered 
and the feet raised. A scalpel guarded with 
strapping to i in. from its point is used, or 
sinus forceps may be thrust into the abscess. 
With ordinary care pus will not get into the 
larynx. In chronic cases the opening should 
never bo made from the mouth. The abscess 
may be reached from the neck behind the stemo- 
mastoid and the carotid sheath. The line of in- 
cision corresponds with the posterior border of 
the stemo-mastoid ; it should be above the 
middle of this border in order to avoid injuring 
the emerging spinal-accessory nerve. Its cavity 
is opened, washed out, and the wound sutured " 
completely. But if an examination of the pus 
shows that septic organisms are present a 
drainage-tube must be left in. Treatment for 
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the disease itself. Pigmentation being so strik- 
ing a feature of the disease, attention has natur- 
ally been directed to the suprarenal glands and 
semilunar ganglia, but, although pathological 
conditions of these structures have occasion- 
ally been found, they are quite inconstant. 

Symptomatology.— More or less deep pig- 
mentation, a furrowed or morocco-leather con- 
dition of the skin, and warty formations, mostly 
blackish, arc constant features ; the lesions are 
symmetrical and regional in their distribution. 
The pigmentation is not universal, ocoutzii^ 
according to the observations of Morris, chiefly 
on flat surfaces and certain flexural regions. 
It is important to note that the 
branes escape pigmentation. In conseque^. 
of an exaggeration of the natoial lines of 
skin a condition of roughness is prod»oedt^|^4 
here again an important negative 
absence of scaliness— is to be obsiBVed* 
warts or papillomata, udiich miqr he 
sile or p^unculated, are not ^eeieeiii^^ 
ciated with the pigmented aiess, 



ACNE ROSACEA 


ACinNinoPLAsu 

•Ihftting oertain localitieB with a consideiable 
dagM ai vegularity. According to Darier, the 
aiKhgeDital region and the nape of the neck are 
first involved; subsequently, the axille, the 
umbilicus, the hands, the bends of the elbows, 
the regions about the eyes and mouth, the feet 
and popliteal hollows. In this process the 
mucous membranes frequently share, and the 
tonne exhibits a curious villous appearance. 
Nails and hair are usually abnormal. 

Diagnosis is easy in a typical case. 
Addison’s disease, Durier’s disease, and arsenical 
pimentation should be excluded. 

Troatmmit is unsatisfactory. All that can 
be done is to remove the warts surgically, and 
to give emollients and alkaline baths to help 
the general condition. jj. MacCohmao. 

AOOOMIMODATION, ERRORS OF (srr 
Refraction and Accommodation, 
Errors of). 

AOETONURIA (see Urine. Examination 

OF). 

AOHOLIA (see Morbus Cceliacus). 

AOHOLURie tlAUNDICE (see Jaundice. 
Vol. II, p. U6). 

AOHONDROPL AS I A (s^i. Chondrodys- 
trophy ; formerly, and erroneously. Foetal 
Rickets). — In achondrojdasia, from some un- 
known cause acting from the third to the 
sixth month of foetal life, ossiheation in 
the primary cartilage of bone ceases, with 
the result that there is interference wit)i tlie 
development of the long bones of the limbs, 
the ossa innominata, ribs, and basi-occi{iital. 
The condition is about equally common in 
males and females. It is rarely hereditary or 
familial. Achondroplasics seldom have children. 

Symptomatology* — Achondroplasia is a 
congenital, lifelong, and irremediable condition, 
producing in typical cases a most character- 
istic picture, in which the limbs are dwarfed 
out of proportion to the rest of the body 
Irf. dachshund dog). In stature the full- 
giown achondroplasic is not more than 4 ft. 
hin^ owing diiefly to the dwarfing of the lower 
extremities. The tnmk would, however, be 
normal for a person of greater height save 
that, owing to some tilting of the pelvis, there 
id nsodly oemsidetaUe lordosis. The head is 
fame in ^portion to the height, and some- 
lidtiA hydromphalic in diape. In face, all 
are very mucui alike : the fore- 
4||M end prominent, the nose depressed, 
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the nostrils rather wide, and the jaw a little 
overhung. The teeth and the mouth are 
usually nonnal. The limbs are disproportion- 
ately short. This is particularly noticeable in 
the upper arms and thighs, where the bones are 
also considerably curved. The gait is waddling 
in character, and the knees have the appear- 
ance of lieing disloca-t-ed. When the patient 
is standing upright with the arms to the sides, 
the finger-tips do not reRch lower than the 
great trochanters. The hands are small. The 
fingers are unduly equal in length, and when 
extended their tips are separated (ray-like 
hand). The middle and ring fingers are par- 
ticularly separated, giving the characteristic 
tmin-erHrident. Muscular development is 
usually good. The sexual organs as a rule 
develop normally. Mentally achondroplasics 
are not of a high level of intellect, but are 
usually sharp and shrewd. 

Diagnosis. In a typical case the diagnosis 
is easy. It rests chiefly upon the dis]»roport inn- 
ate stunting of the limbs. The condition may 
be mistaken for hydrocephalus, rickc'ts. and 
dwarfism, but in none of these are the limbs 
so short in ])ro]>ortion to the height of the 
]>atient. On the other hand, there may be 
ill-marked eases, a.ssoeiated ])erha])s with addi- 
tional rickety elianges, in which the diagno.sis 
may be diflieult. 

Prognosis.' Many achondroplasi<‘s die soon 
after birth or durim; early infancy. Should 
this period be successfully jiassed tlie condition 
does not tend to sliorten life. ]n tlie event of 
an achondroplasic ^^oman becoming jnegnant, 
(Vsarcan section gives the only chance of 
obtaining a living child. No treatment modifies 
achondroplasia. JIegikald Miller. 

ACHROMATOPSIA (see Colour Vision). 

ACHYLIA QA8TRICA (see Stomach, 
Functional Disorders of). 

ACID DYSPEPSIA (see Stomach, Func- 
tional Disorders of). 

ACIDOSIS (see Diabetes Mellitus). 

ACNE ROSACEA. — Rosacea, as this con- 
dition is more usually called, is the name given 
to a chronic reflex congestion of the central 
part of the face, leading to permanent vascular 
dilatation, follicular inflammation, and hyi>er- 
trophy of the sebaceous glands and connective 
tissues. 

Etiiilofy and pathology* — The disease is 
essentially one of middle life, though cases 



ACNE ROSACEA 


occur in younger people. It is also much 
commoner in women than in men. It is 
primarily a vascular congestion of the face. 
The congestion is in all cases a reflex one, and 
in the vast majority of cases is the result of 
chronic dyspepsia. It is common in women 
about the menopause, and also in alcoholics, 
but in both these cases the primary cause may 
well be an associated dyspepsia. The con- 
gestion is followed by a mechanical dilatation 
of the superficial vessels and also, owing to the 
increased blood supply to the part, to hyper- 
trophy of the sebaceous glands, followed in 
some cases by hypertrophy of the connective 
tissue of the skin and subcutaneous tissues. 
As a result of the sebaceous-gland hypertrophy, 
secondary staphylococcic infection is liable to 
occur, with the production of follicular pustules 
which resemble acne vulgaris, though there is 
no comedo formation. It is not clear whether 
the hypertrophy of the connective tissues is 
produced by the vascular changes alone, or 
whether other factors, such as lymphatic ob- 
struction, also play a part. 

Symptomatology. — The earliest symptom 
is an intermittent flushing of the face, which 
subsequently becomes persistent. The area 
involved includes the forehead, chin, nose, and 
adjacent parts of the cheeks. After the flush- 
ing has persisted for a time, definite dilated 
vessels can be seen, and these are especially 
apparent on the nose near its tip and on the 
alsB. In some cases these changes are associ- 
ated with great patulousness of the sebaceous 
follicles, and an excessive oily secretion, 
rendering the face shiny and even obviously 
greasy, but in others this excessive sebaceous 
secretion is absent. There is a pronounced ten- 
dency to the formation of perifollicular red 
papules, and these not infrequently show a 
central pustule. Occasionally deep-seated nod- 
ules similar to those found in acne vulgaris 
are present, but are Jess frequent than in that 
condition. Conjunctival injection and even 
corneal ulceration are occasionally concomitant 
symptoms. 

In cases in which there is not much sebor- 
rhoea the follicular lesions are not usually 
present, but a dry scaly dermatitis may develop, 
especially in those much exposed to the sun 
and wind. 

In some cases the redness is confined to 
the nose, and it is in these that hyper- 
trophy of the connective tissues is particularly 
liable to occur. In the earlier stages of this 
condition the tip of the nose becomes wider 
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than normal, but, later, tumour-like xftMiee 
with greatly dilat^ sebaceous foUiclee appear 
on the tip and alsB of the nose, producing tlie 
condition known as rhinophyma. This con- 
dition occurs much more frequently in men 
than in women, and usually in alcoholics and 
those exposed to the weather, but this is not 
always the case. A rare type has been de- 
scribed in which the hypertrophy occurs in 
the skin over the glabella, and it is probable 
that some of the cases of chronic solid oedema 
of the face, especially in that position, are of 
a rosaceous nature. 

Diagnosis. — The hypertrophic t3rpe is so 
characteristic that it cannot be taken for any- 
thing else. The acneiform type, especially when 
it occurs in young people, may be mistaken 
for acne vuh^aris, but the presence of the 
underlying congestion and the absence of the 
comedo in rosacea should suffice for a correct 
diagnosis. It must be remembered, however, 
that the two conditions may occur simulta- 
neously. In the drier forms, in which the whole 
area described above is involved in the con- 
gestion, a diagnosis from lupus erythematosus 
may have to be made. In the latter condition 
the edge is well defined and raised, the patch 
is infiltrated, and the scales are very adherent, 
while in the centre atrophic scarring may 
be seen ; but in rosacea none of these things is 
present. 

Prognosis. — Early cases under suitable 
tr(*atment recover quicrkly, but once the disease 
is well established and much hy2)ertrophy or 
many telangiectases are j)resent, a complete 
cure is difficult to effect. 

Treatment. — The main treatment of rosacea 
must be directed to the underlying cause, 
which, as noted above, is chiefly dyspepsia. 
This is generally of the atonic, flatulent type 
and is associated with hyperacidity. Me^ 
should be taken with as little fluid as possible, 
and the quantity of vegetables, and especially 
of green vegetables, reduced to a minimum; 
alcohol and strong tea and coffee should be 
interdicted, as well as hot and highly seasoned 
dishes. A tumblerful of hot water taken while 
dressing in the morning, and a similar quan- 
tity an hour before the mid-day and evening 
meals, should help to avoid the ikeoessity of 
large potations with the meals. If constipa- 
tion is present, an effervescing saline 
may with advantage be added to the rnomn^^ 
glass. The importance of firedi air is obvkjnk 
Great benefit is obtained by the admimrtnllok 
of sodium bicarbonate (15-20 gr.) three 
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a day before food in a simple bitter ; while in 
some cases the exhibition of intestinal anti- 
septics, such as ichthyol (5 min.) or creosote 
(1 min.) in capsules three times a day, is found 
to be of considerable value. Locally, in the 
congestive stage, a simple sedative lotion is 
all that is required ; lotio calaminse answers 
the purpose well, and in the cases associated 
with much seborrhoea the addition of 5 per 
cent, precipitated sulphur is useful. In these 
cases, too, the face should be washed two or 
three times a day with borax and camphor 
soap and tepid water. In the dry scaly cases 
soap and water should be used sj^aringly, not 
more than once a day, and a basic superfatted 
soap used, followed by the ai^plication, after 
careful drying, of a simple cream such as 
ung. aquse rossp. It is very inadvisable in the 
congestive stage to use strong a])plication8, as 
they tend to increase the congestion. The 
pustules rarely require special treatment, but 
if deep-seated they may be opened and evacu- 
ated. In the telangiectatic stage it is advis- 
able to destroy the superficial vessels, either 
by a fine-pointed cautery or by the electro- 
lytic needle ; the former is much more rapid 
and, if a sufficiently line point is used, is 
less painful than the latter. Wlien large eon- 
nective-tissue overgrowths occur, the redun- 
dant tissue mav be removed freelv with a 


knife. 


A. M. H. Gray, 


AONE 80R0FUL080RUM or Cachec- 
tioorum {see Tuberc l lides). 

ACRE VULGAR 18.- A follicular ami ])eri- 
ioUicular inflammation of the sebaceous glands, 
and their ducts, usually limited to tiiosc of tl:e 
face, shoulders, chest, and hack. 

Etiolofy and pathology.— Acne vulgaris is 
essentially a disease of the adolescent, begin- 
ning most frequently about the age of }iu}>erty, 
and is not common after the age of It 
affects both sexes about equally, and is as 
frequent among the well-to-do as among the 
poor. It almost invariably occurs in tho.oe 
who suffer from oily seborrhoea, whicli may 
be looked upon as a predisposing cause. Th<' 
earliest stage is the formation of the comedo 
or blackhe^? a putty-like plug filling and 
djctending the piio-sej^ceous follicle, and is 
visible to the naked eye as a black sjiot at 
the mouth of the follicle. This plug can 
be expressed, when it is found that 
the portion filling the mouth of the 
iiKde is black colour, due to dirt and 



degeneration of the horny substance forming 
the plug, and that the main mass is cream- 
coloured. On microscopical examination the 
plug will be found to consist of epithelial cells 
and sebaceous material, together with numer- 
ous micro-organisms ; in some cases a small 
acarus, the Demorfex folliculorimi , which appears 
to have no etiological significance, is })re8ent. 
The organisms usually found are three in 
number-- a small bacillus, the Ba/'illus acnes, 
which permeates the whole comedo ; a ycast- 
likc organism, tfic so-called bottle bacillus, 
and the white skin-staphylococciis, botli of 
which are chiefly found at the mouth of the 
follicle. 

TJie comedo is the result of a chronic^ in- 
flammatory proc^ess occurring in the follicle, 
resulting in an excessive formation of horny 
cells ; these, mixed with sebaceous secretion, 
wliich cannot escape freely, form the comedo. 
It is generally held that this inflammatory pro- 
cess is due to the Bacillus aenes, but this is not 
yet completely established. 

Subsequently to comedo-formation a 
folliculitis or }>eriadeuitis may be set in», with 
or without pus-formation. It is ])robabIy due 
in the majority of cases to secondary inf«‘ction 
by the sta]>hylococcus, though in some cases 
the Bacillus acnes aj)peais to be responsible. 
Whichever organism is concerned, however, 
there is another fuc'tor which ])le.ys aii important 
j)art, namely, the resistance of the* j>atieiit ; 
in other words, some subjects are much 
more prone to sup])urative coinjdicut ions than 
others. 

Symptomatology. — Tlie majority of ado- 
lescents show some signs or other of acne 
vulgaris. In the mildest easels only a few 
c omedones may be seen, whilst in the extreme 
forjjjs jiiost disfiguring inflammatory Jesioms 
are present. Tlie lesions are usually limited to 
the face, shoulders, chest, and back, but in the 
extreme cases may involve the ear, side of the 
neck, and upper part of the arms. The centre 
of the face is most frequently affected, and it 
will be noted that the lesions are not confined 
to the central area as in acne rosacea, but 
affect the whole face. In the mildest cases 
just a few comedones may be seen, and these 
chiefly at the angles of the nose, on the cheeks, 
and on the forehead ; the forehead is par- 
ticularly implicated in girls who allow their 
greasy hair to lie over the forehead, and in 
boys who wear greasy caps. In one type of 
case these comedones may be found scattered 
all over the face in large numbers, almost 
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every lollicic being involved, nut without show- 
ing any inflammatory signs ; this tyjie is called 
acnc jiumiaia. In the most common type the 
eruption on the fac.e has a polymor})hic character 
(I’late 1, Fig. 1) ; the lesions vary from 
a dozen or two up to several hundred ; some 
of them arc the ordinary comedo, and others 
show a central blackhead with a small reddish 
zone around ; in yet others there is a large, 
lentil-sized red prominence with a central pus- 
tule. Acne of this type has been named 
(icnc ^papulosa or acne pustulosay according to 
the type of lesion which ])rcdominates. In 
another group of cases dee|)-seated nodules 
arc present, associated with the hwions just 
mentioned ; they appear as firm lentil- or ])ea- 
sized 'nodules, situated deeply in the skin, and 
not always obviously connected with a comedo 
(Plate 1, Fig. 2). As they enlarge, the skin 
over them becomes first a purplish and then 
a dull-red colour ; later, the surface skin be- 
comes thinned and definite fluctuation may be 
felt ; and finally, a point of pus may be seen in 
the centre of the inflamed area. If they are 
opened or allowed to burst, cither definite ])us 
or a glairy yellow fluid may escape. These 
lesions vary much in character ; sometimes 
they run an acute course like a superficial 
abscess, developing rapidly with a good deal 
of local tenderness, discharging healing, 
and leaving a w(^ll-marked scar ; in other cases 
the deep-seated nodules never develop but 
gradually subside without su|)|»uration, whilst 
still others may slowly form large painless 
fluctuating swx'llings w ith characters resembling 
sebaceous (jysts. . The lesions may occur in 
large numbers, and generally [uoduce consider- 
able disfigurement, both during the active 
stage of the disease and also subsequently 
from the scarring they leave ; tliis is particu- 
larly tlie case if the scarring becomes cheloidal, 
as sometimes bap])ens. This type of case is 
spoken of as acne indaraia, and is generally 
much more persistent than the papular and 
the j)ustular types ; the eru])ti()n is frequently 
most jmuiouiiced on the back, wliicli may be in- 
volved in its entire length down to the upper 
part of the buttocks, and the lesions often 
remain to a much latter age than in the other 
tyj)es. 

The course of the disease may extend over 
several years. In the milder cases there are 
usually periods of comparative freedom from 
lesions, recurrences being often dependent on 
variations of the patient’s health, especially 
in the nodular type ; while in the more 


severe cases the patient is rarely free £rom 
lesions as long as the disease UstS. 

Dia^osis.— This presents difficultiea if 

the points mentioned above are kept in view, 
namely, the age of the patient, the limitation 
of the acne lesions to the face, shoulders, chest, 
and back, the multiformity of the individual 
lesions, their acute course and rapid cure when 
the pus from the follicle is evacuated, their 
tenderness when the inflammation is at its 
height, and finally the presence of the comedo 
in nearly all the lesions. The condition will 
rarely be confused with acne rosacea, in which 
the hyperasmia of the face is the prominent 
feature, the lesions are almost entirely limited 
to the central portion of the face, and the 
comedo is not found in the follicles ; in addi- 
tion, the ]mstules are usually painless and 
contain very little pus. Kosacea, again, is 
much more common in middle life than in 
adolescence, though it does sometimes occur 
in persons between 20 and 30, who may have 
a pre-existing acnc vulgaris ; in these cases, 
however, there should be no difficulty in dis- 
tinguishing the characteristic lesions of the 
two diseases. The acne sometimes produced 
by the internal adTuinistration of iodides and 
bromides is easily distinguishable, as a rule, 
from acne vulgaris; the pustular lesions are 
much less symmetrical, and tend to be grouped 
into tumour-like masses ; the face is frequently 
affected, but the chest and back rarely, while 
lesions not uncommonly appe^ir on the ex- 
tremities, sites never involved in acne vulgaris. 
Bromides, however, appear in some cases to 
exaggerate a pre-existing acne vulgaris. Ter- 
tiary nodular syphilidcs sometimes have an ac- 
nciform distribution ; they are not, however, 
essentially follicular and do not become pus- 
tular ; they are infiltrated, painless, brownish- 
red nodules, and are very persistent if not 
treated. The presence of a positive Wasser- 
inann reaction and the rapid disappearance of 
the nodules under iodides or salvaisan will 
confirm the diagnosis. 

Prognosis.— The condition disappears spon* 
taneously in the course of years, but, especiaUy 
in the nodular cases, may leave very disnguiing 
scars if not promptly trisated. . 

Treatment.— Acne vulgaris and the undei-^ 
lying seborrhoea ^re so frequently associated 
with derangements of the general health tiiat 
appropriate treatment of these conditions is ne-r 
cessary. Dyspepsia, constipiiition, and annsia 
are most commonly met ^ Kie dyspepsia; 
of adolescents is chiefly due to imTneoaiiMaj^^ 
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efttmg, the improper mastication and bolting 
of fcN^, and an excessive sugar and carbo- 
hydrate diet. Constipation and anaemia may 
aiao result from this, but are also met with 
in those whose occupations are sedentary and 
who work in crowded and badly ventilated 
rooms. In girls menstrual disturbances may 
play a part. To deal with these conditions, 
regular meals should be insisted upon, a 
simple mixed diet given, and plenty of time 
allowed for proper mastication. It should be 
unnecessary to give drugs for this dyspepsia : 
a properly regulated diet should suffice in an 
ordinarily healthy young person. If, however, 
the constipation is not corrected by diet, 
liquid paraffin or saline aperients arc indicated. 
If anaemia is present, iron or arsenic should be 
given. Many of the menstrual disturbaiK<‘s 
of young girls are secondary to anaMiiia, and 
should be dealt with by the exhibition of the 
same drugs. Exercise and ]»leuty of fresh air 
are useful adjuncts to jirevention and treat- 
ment. 

Local treatment is, however, called for. A 
great deal can be done to ])revent the oecrur- 
rence of the comedo : ]>ersons with abnorjiially 
greasy skins should take frequent hoi baths, 
and, after drying uith a rough towel so as to 
empty the follicles of sebaceous matter, should 
dust on a little talc powder containing 2 ]»er 
cent, of precipitated sulphur. The same juu- 
cedurc may be adopted after the comedones 
have formed, but in this case it will l»c necessary 
to squeeze out the comedo with an extractor 
or, better still, by the fingers covered a 
handkerchief. Ointments should generally be 
avoided, but may be necessary in the more 
severe cases. If suppuration has occuried, the 
pustules should be ojicned under aseptic jire- 
cautions and the contents evacuated. In the 
nodular variety uith skin abscess, small in- 
cisions uith a fine scalpel should be made, the 
contents expressed, and the cavity painted 
with pure carbolic acid. 

Vaccines have been largely employed of lain 
years in treating pustular acne, but with very 
▼amng results. Vaccines of the acne bacillus 
am the staphylococcus, or mixtures of the two, 
have been used. The best results are obtained 
in cases in which the staphylococcus is res])an- 
nble for the pus-formation. The most satis- 
iactoty tmtment, however, is radiotherapy. 
JA chronic nodular cases the results arc cx- 
tranely satisfactory. On the trunk one usually 
a singlie full Sabouraud-pastille dose to 
nA l i B BCted area ; to the face, either a single 
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dose of t pastille, or ^ pastille weekly for 
three or four weeks, a sctimmi of O-b mm. 
aluminium being emj)loyed in either case. 

A. M. H. Guay. 

ACROMEGALY (m- TiTriTARV (iLANii, 
AFFKrTlOXS of), 

ACROPAR>ESTHE8IA.--Siibjoctive sensa- 
tions of numbness and tingling, or “})insand 
needles/' in tlie extremities, ])fjrtieular]y in the 
hands and fingers, is a not uncommon affection 
in women in middle life. The ttu ni ae-roparaes- 
thesia should not be a]q)lied to those cases in 
which demonstrable disease is jiresent, which 
may juoduce sensory ]>henomena as an initial 
synq^tom. Such conditions arc tabes and 
other sj»inal diseases, cervical rib, chronic 
neuritis, as in dial)eli<s, aiid gross vaso- 
liiotor diseases siiclj as Kaynaiids disease, 
endaricritis obliterans and arttuio-sclerosis. 
Excluding such definitely organic diseases, the 
sym])toms of acropara‘stlu*sia arc ajq)arently 
due to a va.so-mot(H‘ luuirosis. though such 
vaso-molor plicnomeua as cyanosis, })alIor, 
mottling, and (edema are usually consjdeuous 
by their alisencc. Indeed, the symptoms arc 
in a iargt^ juajority of cases entirely subjective. 
Many causes liavc' b(*en ascribed for their 
developnioiit, i)articulai'ly the climacteric. 
Ciironic gastritis and anaaiiia an‘ otluu* c<im- 
moii causes ; yet utJiersare climnic rheumatism, 
e.sjieeiallv affecting the fingers, and exjxisure 
to cold from Laving the liaiuis frequently in 
water, as in washer wo men. Tlie sensations 
are almo.st entirely limited to tlie fingers, and 
liardly ever involve the feej, and tlie jianes- 
thesia*. are usually continuous, though worse 
at night and increased by use of tlie Lands. 
Definite anaesthesia is present, though 

tliere may be some slight aj»j)ar4*nt blunting 
of sensibility. The diseast*, if such it may bt* 
called, runs a cJironic coiirsts and may last 
for years, though the symjitoni.s may som<*times 
be inij)roved by local massage, faradii* or gal- 
vanic baths, and tonic treatment with arsenic*, 
iron, niid ].lio«i.horu«. 

ACTINOMYCOSIS.— A chronic or sub- 
acute inflammatiou. chiefly affecting con- 
nective tissues, induced by infection with the 
actiiioiuyces (Plate 2«. Fig. 8, Vol. Ill, 
facing ]>. 138), and leading to a formation of 
pus containing characteristic minute granules 
of the fungus. 

Etiology. — There are many forms of strep- 
tothrix infection which are pathological to 
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animals or man, but there is reason to believe 
that most of the cases of human infection are 
due to one particular type of organism. This 
streptothrix is a Gram- positive organism which 
grows well on glucose-agar under aerobic or, 
preferably, anaerobic conditions. There is often 
a small coccus also present in the actinomy- 
cotic lesions. The causative organism is para- 
sitic on various grasses and cereals, hence it 
is easily understood that herbivorous animals 
are prone to the disease ; it is especially common 
in the tongue and submaxiilary region of 
cattle. 

Actinomycosis is by no means a rare con- 
dition, though there is a prevailing impression 
to the contrary. It is liable to be overlooked 
and wrongly diagnosed unless the observer 
makes a point of always considering strepto- 
thrix infection as a possibility in every case 
of chronic inflammation. 

The condition is not found in very young 
children ; the majority of the cases occur 
during the second, third, and fourth decades 
of life. More males than females are attacked. 
Though from the habitat of the fungus one 
might conclude that those living in country 
districts would be more subject to the disease 
than the inhabitants of towns, yet the con- 
dition appears to be as common among the 
urban population. Debilitating conditions are 
stated to j)redispose to the infection, but it 
must be allowed that most of the cases occur 
ill jieople w’ho are otherwise quite healthy. 

The mode of infection is in many cases un- 
certain. Direct infection from animals is 
]irobably rare. The fungus, which normally 
lives on vegetable matter, is most probably 
conveyed to human beings by this means. 
Many cases are recorded in which a grain of 
barley or a fragment of grass has been found 
at the centre of the lesion. In most cases, one 
must assume, a minute portion of the fungus 
insinuates itself into the tissues through a 
surface abrasion. Such abrasions are readily 
caused in the mouth, which is a common path 
of infection. In thoracic actinomycosis the 
organism is jirobably conveyed to the part by 
inhalation of minute particles of the fungus 
contained in dust. 

Pathology.— The pathological changes in- 
duced in the tissues by the fungus are those of 
subacute or chronic inflammation of an indura- 
tive type. Soon after infection an infl^ma- 
tory reaction loads to the formation of soft con- 
nective tissue, which often becomes more dense 
until it is converted into fibrous tissue as 


hard as w'ood. Occasionally the charaetenstio 
hard tissue is not formed, but the pathological 
condition is represented by a mass of aoft 
vascular granulation tissue containing a large 
amount of the fungus, which appears as yellow* 
ish streaks or specks. The only bone com- 
monly affected is the mandible, which may be 
much enlarged and riddled with tracks lined 
with granulation tissue. 

Earcly, extension of the disease by way of 
the blood -stream may oc^ur, abscesses being 
formed in organs such as the brain or kidney 
without any sign of induration. 

Symptomatolo^ and clinical types.— 
The lesions of actinomycosis usually evolve 
Somewhat more slowly than those of tertiary 
syphilis, but more quickly than those of 
tuliercle. The pain experiem^ed is often slight, 
and the indurated form is painless. The 
hard, wooden mass of inflammatory tissue 
which so frequently develops is characteristic, 
and, when considered with the absence of pain 
and tenderness, presents a picture which is like 
nothing else in the whole range of surgery. 

The inflammatory process prefers to attack 
connective tissues, seldom invades the serous 
sacs, and avoids the lymphatic glands in a tr^y 
remarkable way. Sooner or later, softening 
always occurs, and the typical granules of the 
fungus appear in the pus which is evacuated. 
Secondary infection is common. 

In the human body there are three sites of 
election for the development of the streptothrix 
of actinomycosis. First and foremost is the 
region of the mouth and face, with the cellular- 
tissue planes around and communicating with 
this area. The thorax and the c»cal region of 
the abdomen are the other two common sites. 
In addition, the disease is likely to develop 
at any supe^cial site of inoculation in the s ki n 
or subcutaneous tissues. 

In four cases out of five infection occurs 
through an abrasion of the lining of the buccal 
cavity, either tongue, gums, or tonsils. Occa- 
sionally infection occurs along the salivary 
ducts, and possibly cario^ teeth allow ac^^ 
to the interior of the mandible. Soon a lound^ 
swelling is formed in the parotid or submarf- 
lary region. If the process is rather acute the 
swelling may be painful, but in most cases pain 
is only slight. If the face and parotid regions 
are affected the swelling shrinks and becon^ 
firmer and tends to migrate very slowly to tiie 
region of the angle of the jaw. In two or 
months the hard mass be^ to aott^ ai^ % 
sinus forms just behind the anj^e ox wo 
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sating, the improper mastication and bolting 
food, and an excessive sugar and carbo- 
kydrate diet. Constipation and anaemia may 
result from this, but are also met with 
n those whose occupations are sedentary and 
vho work in crowded and badly ventilated 
.'ooms. In girls menstrual disturbances may 
play a part. To deal with these conditions, 
re^ar meals should be insisted upon, a 
simple mixed diet given, and jjlenty of time 
allowed for proper mastication. It should be 
unnecessary to give drugs for this dyspepsia : 
a properly regulated diet should suffice in an 
ordinarily healthy young person. If, however, 
the constipation is not corrected by diet, 
liquid paraffin or saline aperients are indicated. 
If anaemia is present, iron or arsenic should lx* 
given. Many of the menstrual disturbances 
of young girls are secondary to anaemia, and 
should be dealt with by the exhibition of the 
same drugs. Exercise and ])leuty of fresh air 
are useful adjuncts to prevention and treat- 
ment. 

Iiocal treatment is, however, called for. A 
great deal can be done to prevent the occur- 
rence of the comedo : persons with abnormally 
greasy skins should take frequent hot baths, 
and, after drpug with a rough towel so as to 
empty the follicles of sebaceous matter, should 
dust on a little talc powder containing 2 j)cr 
cent, of precipitated sulphur. The sauie pro- 
cedure may be adopted after the comedones 
have formed, but in this case it will ]>c neces.saT y 
to squeeze out the comedo with an extra( tor 
or, better still, by the fingers covered with a 
handkerchief. Ointments should generally be 
avoided, but may be necessary in the more 
severe cases. If suppuration has occurred, Die 
pustules should be opened under aseptic pre- 
cautions and the contents evacuated. In the 
nodular variety with skin abscess, small in- 
cisions with a fine scalpel should be made, the 
contents expressed, and the cavity painted 
with pure carbolic acid. 

Vaccines have been largely employed of late 
years in treating pustular acne, but with very 
vaying results. Vaccines of the acne bacillus 
ana the staphylococcus, or mixtures of the two, 
have been used. The best results are obtained 
in cases in which the staphylococcus is respon- 
sible for the pus-formation. The most satis- 
iietoiy tmtment, however, is radiotherapy. 
In chioi^ cases the results are cx- 

Hnnsty satisfactory. On the trunk one usually 
m aingto full Sabouxaud-pastille dose to 
^ area ; to the face» either a single 


dose of 1; pastille, or J pastille weekly for 
three or four weeks, a screen of 0-5 mni. 
alurniniiiiu being employed in either case. 

A. M. H. Gkay. 

ACROIVIEQALY (.see Pjtujtauy Glanj>, 
Affections of). 

ACROPARiCSTHESIA. — Subjective sensa- 
tions of numbness and tingling, or -‘pins and 
needles, ’ in the extremities, ])aTticularly in the 
hands and fingers, is a not uncommon affection 
in women in middle life. The term acroparees- 
t]u‘sia should not be apjilied to those cases in 
which demonstrable disease is ])rescnt, which 
may produce sensory jihenoineiia as an initial 
.symptom. Such conditions are tabes and 
other sjiinal diseases, cervical rib, chronic 
neuritis, as in dialx'tics, and gross vaso- 
motor diseases sucli as Ivaynaud's disease, 
endarteritis obliteians and arterio-sclcrosis. 
Excluding such definitely organic discasiss. Die 
symptoms of acroj>ara*st)K‘sia are aj>paiTnDy 
<lue to a vaso-motor neurosis, though such 
\aso-motor phenomena as cyanosis, pallor, 
moltVmg, and a*dema are usually conspicuous 
by their absence. Indeed, the sympUmis arc 
in a largt* majority of cases entirely sul)jei*tive.. 
Many causes Lave l)<‘en ascjibed for their 
development, ])articularly the climacteric. 
Chronic gastritis and uiia*inia are otlier com- 
mon causes ; yet others are chronic rheumatism, 
especially affecting the fingens, and cxj)o.surc 
to cold from having the hands frequently in 
water, as in waslu'iwomen. Tiie sensations 
are. almost entirely liiiiited to Die fingers, and 
liardly ever iiivolvt* the feet, ami the jianes- 
thesiae arc usually continuous, though worse 
at night and inenjased by use of the liands. 
definite ansesthesia is never jiresent, tliough 
there may be some slight ajjparent blunting 
of .sensi)>ility. Tlie diseusi*, if such it may lx* 
called, runs a cJiroiiic course, and may Ja.st 
for years, Diougli tlie syinploiiis may .sometimes 
be iinjiroved Ijv local massage, faradic or gal- 
vanic baths, and tonic treatment with arsenic, 
iron, and phosphorus. Wilfuei. Haiuiis. 

ACTIN0MYC08I8.'-‘A chronic or sub- 
acute intlamniation. chiefly affecting con- 
nective tissues, induced by infection with the 
actinomyces (Plate 2?, Pig. 8, Vol. HI, 
facing p. 138), and leading to a formation of 
pus containing characteristic minute granules 
of the fungus. 

Etiology. — There are many forms of strep- 
tothiix infection which are pathological to 
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animals or man, but there is reason to believe 
that most of the cases of human infection are 
due to one particular type of organism. This 
streptothrix is a Gram- positive organism which 
grows well on glucose-agar under aerobic or, 
I)referably, anaerobic conditions. There is often 
a small coccus also present in the actinoiiiy- 
(‘.otic lesions. The causative organism is para- 
sitic on various grasses and cereals, hence it 
is easily understood that herbivorous animals 
are prone to the disease ; it is especially common 
in the tongue and submaxillary region of 
cattle. 

Actinomycosis is by no means a rare con- 
dition, though there is a prevailing impression 
to the contrary. It is liable to be overlooked 
and wrongly diagnosed unless the observer 
makes a point of always considering strepto- 
tlirix infection as a possibility in every case 
of ebronio inflammation. 

The condition is not found in very young 
children ; the majority of the cases occur 
during the second, third, and fourth decades 
of life. More males than females are attacked. 
Though from the habitat of the fungus one 
might conclude that those living in country 
districts would be more subject to the disease 
than the inhabitants of towns, yet the con- 
dition appears to be as common among the 
urban ])opulation. Debilitating conditions are 
stated to predispose to the infection, but it 
must be allowed that most of the cases occur 
in j)co])le who arc otherwise quite healthy. 

The mode of infection is in many cases un- 
certain. Direct infection from animals is 
])robably rare. The fungus, which normally 
lives on vegetable matter, is most probably 
conveyed to human beings by this means. 
Many cases are recorded in which a grain of 
barley or a fragment of grass has been found 
at the centre of the lesion. In most cases, one 
must assume, a minute portion of the fungus 
insinuates itself into the tissues through a 
surface abrasion. Such abrasions are readily 
caused in the mouth, which is a common path 
of infection. In thoracic actinomycosis the 
organism is probably conveyed to the pait by 
inhalation of minute particles of the fungus 
contained in dust. 

Pathology* — The pathological changes in- 
duced in the tissues by the fungus are those of 
subacute or chronic inflammation of an indura- 
tive tyi)e. Soon after infection an inflamma- 
tory reaction leads to the formation of soft con- 
nective tissue, which often becomes more dense 
until it is converted into fibrous tissue as 
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hard as wood. Occasionally the chaiactexistio 
hard tissue is not formed, but the pathological 
condition is represented by a mass of soft 
vascular granulation tissue containing a large 
amount of the fungus, which appears as yellow- 
ish streaks or specks. The only bone com- 
monly aflccted is the mandible, which may be 
much enlarged and riddled with tracks ^ed 
with granulation tissue. 

Rarely, extension of the disease by way of 
the blood -stream may occur, abscesses being 
formed in organs such as the brain or kidney 
without any sign of induration. 

Symptomatology and ^nical types. — 
The lesions of actinomycosis usually evolve 
somewhat more slowly than those of tertiary 
syphilis, but more quickly than those of 
tubercle. The pain experienced is often slight, 
and the indurated form is painless. The 
hard, wooden mass of inflammatory tissue 
which so frequently develops is characteristic, 
and, when considered with the absence of pain 
and tenderness, presents a picture which is like 
nothing else in the whole range of surgery. 

The inflammatory process prefers to attack 
connective tissues, seldom invades the serous 
sacs, and avoids the lymphatic glands in a truly 
remarkable way. Sooner or later, Boftening 
always occurs, and the typical granules of the 
fungus appear in the pus which is evacuated. 
Secondary infection is common. 

In the human body there are three sites of 
election for the development of the streptothrix 
of actinomycosis. First and foremost is the 
region of the mouth and face, with the cellular- 
tissue planes around and communicating with 
this area. The thorax and the csBcal region of 
the abdomen are the other two common sites. 
In addition, the disease is likely to develop 
at any superficial site of inoculation in the akin 
or subcutaneous tissues. 

In four cases out of five infection occurs 
through an abrasion of the lining of the bucoal 
cavity, either tongue, gums, or tonsUs. Occa- 
sionally infection occurs along the salivary 
ducts, and possibly carious teeth allow access 
to the interior of the mandible. Soon a rounded 
swelling is formed in the parotid or submaxil- 
lary region. If the process is rather acute the 
swelling may be painful, but in most cases pain 
is only slight. If the face and parotid regions 
are affected the swelling shrinks and becomes 
firmer and tends to mi^^ veiy slowly to tibe 
region of the angle of the jaw. In two or thim 
months the hard mass begins to pofteii, mil4 A 
sinus forms just behind the ang^ of tlwr : 
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Ffom flic discharge may be obtained the typical 
gnumlcB of fungus. The infiltrated area tends 
week by week to spread down the neck, forming 
new sinuses, while the original ones close up. 
Thus arise the puckered cicatrices so com- 
monly associated with the condition. In some 
instances there is formed a big mass of tissue 
as hard as wood, which may persist for years 
but only discharge slightly ; in other case i 
softening, sinus-formation, and puckering arc 
more in evidence. 

In the mhmaxillary region the disease causes 
a similar diffuse, hard, chronic painless swelling. 
Infection is sometimes seen low’er down the 
neck, a position probably reached by continuity 
of process, the original focus having healed. 
Sometimes a nodule occurs in the tovgue. The 
lymphatic glands in the neck do not become 
enlarged and apparently are not affected except 
in the general mass. The horizontal ramus and 
angle of the lower jaw may be involved and be- 
come greatly enlarged by the formation of much 
soft cancellous tissue riddled hy sinuses. 

When actinomycosis attacks the ccDcal region 
the clinical symptoms may be ushered in 
acutely or have an insidious onset. W^hen 
acute the initial symptoms are those of an 
ordinary acute apjiendicitis wdth perforation 
and local abscess-formation ; after the abscess 
has been drained, healing does not take jilace 
BO quickly as is normal, and the sinus track 
becomes indurated. This induration extends 
until a hard lump can be felt in the iliac fossa. 
Ultimately softening occurs in some part of 
the mass 

Gases with gradual onset first come under 
observation with a hard lump palpable in 
the right iliac fossa. Advice may be sought 
for some symptom which at first seems uncon- 
nected with the abdomen, e.g. jiain dowm the 
tiii^. If the psoas is in^trated the hip may 
be kept flexed. Abdominal pain is not usual. 
It is very rarely that the peritoneal cavity is 
invaded. The process extends retroperitone- 
ally upwards towards the diaphragm and down- 
wa^ into the pelvis, and large masses of granu- 
lation tissue filled with fungus may result. 
Deposits may be formed in the liver, infection 
probably going via the tributaries of the portal 
vein. 

Thoracic actinomycosis usually attacks the 
bases of the lungs, extends into the subpleural 
connective-tissue plane, and spreads backwards 
. forwards along the diap^gm, softening, 

c au s ing an abscess which points somewhere 
the une of attachment of that muscle. 

^ ^ 


Extension into the paravertebral groove may 
occur. Severe pain may be felt along the 
course of the intercostal nerves. 

When actinomyco.si8 gains access by acci- 
dental direct inoculation through tlie akin the 
lesion may not differ from an ordinary septic 
wound excejit that it as more chronic, tends to 
heal up in one ]^lace and break out in another, 
and is but slightly if at all painful. 

Diagnosis. — The lesions caused by actinomy- 
cosis must be distinguished from other chronic 
inflammatory conditions and from new growths. 
Chronic sepsis, tubercle, syphilis, and sarcoma 
must always be considered. In the cervico- 
facial region actinomycosis frequently starts 
more acutely and clauses a swelling which re- 
sembles that due to a parotitis ; as the condi- 
tion becomes more chronic its characters be- 
comes moie typical. Actinomycosis develops 
more quickly than tubercle^ and whilst lymphatic 
glands are commonly affected by the latter, 
they are not enlarged by the former condition. 
Tubercle does not cause the formation of such 
hard masses of tissue, and wlion an abscess 
forms the pus docs not contain the little gran- 
ules. SypJdlitic lesions are generally quicker in 
their development, and do not often attack the 
parts which are the common sites for actino- 
mycosis. The Wassermann reaction should be 
positive in (jases of sy])hilis, and treatment by 
salvarsan or by mercury and potassium iodide 
should soon cause decided improvement. If the 
lesion of syphilis breaks dowm and forms an ulcer 
with a “ wash-leather ” base, diagnosis is easy. 
For septic lesions an obvious cause can gener- 
ally be found, and pus-formation is more rapid. 
There arc cases, however, in which the septiiJ 
process is chronuj and forms much indurated 
tissue, and may give rise to considerable diffi- 
culty in diagnosis. This is increased by the 
common occurrence of secondary infection. A 
sarcoma progresses steadily and never recedes 
in one part while advancing in another. No 
pus containing the fungus granules is formed. 
In the jaw region a radiogram is very useful in 
helping to differentiate. 

It may be stated definitely that any very 
hard, painless, chronic smooth swelling in the 
neighbourhood of the angle of the jaw is more 
likely to be due to actinomycosis than to any- 
thing else. The only absolute scientific proof 
is the discovery of the fungus in the discharge 
or in microscopic sections of the tissue. Never- 
theless, clinical signs and symptoms are some- 
times more helpful than pathological investiga- 
tions, for infection with secondary organisms 
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often masks the presence of the streptothrix ; 
moreover, it is often months before any dis- 
charge appears, and frequently it is very diffi- 
cult to find any fungus in sections of the tissue. 

Thoracic actinomycosis may simulate ^*^6- 
phrenic abscess or Ixisal iulntrculous wfeciion. 
Diagnosis is made either by discovering the 
fun^s in the sputum, or more usually by in- 
vestigating the contents of the abscess, which 
points through the chest- wall sooner or later. 

The appendiculo-ceecal type is not generally 
diagnosed until a persistent indurated sinus 
after appendicectomy (or the drainage of an 
appendix abscess) calls attention to something 
abnormal. Scrapings of the sinus will show 
the fungus. The type which develops insidi- 
ously will only be recognized when the swelling 
is explored and the pus examined. 

Prognosis. — A fair number of recoveries take 
place when the infection is in the cervico-facial 
region. Thoracic actinomycosis is usually 
fatal, although the disease may last for many 
months. The csecal type is also of bad prog- 
nosis, though in young people the chances are 
more favourable. As with tubercle, the prog- 
nosis is worse with advancing age. 

Treatment.- Actinomycosis may be at- 
tacked by drugs administered internally, by 
surgical intervention, or by vaccine-theraj)y. 
The only drug which appears to have any influ- 
ence is potassium iodide, which should be ad- 
ministered in maximum doses ; but it is by no 
means a specific. Salvarsan, however, has been 
of benefit in some cases. Surgical measures arc 
necessary to j)rovide drainage when reejuired, 
and in some cases to excise as much of the mass 
as possible. Indolent sinuses also need to be 
scraped. Either a stock or preferably an 
autogenous actinomycotic vaccine should be 
administered. The doses should be small at 
first, and later can be regulated to a certain 
exttmt by the reaction. Any secondary infec- 
tion should also be treated by the appropriate 
vaccine. Attention to the geneial health is 
imperative. Zachauy Cope. 

ACUTE YELLOW ATROPHY (see Livek, 

Ac CITE Yellow Atkophy of). 

ADDISON’S DISEASE (see Suprarenal 

Glands). 

ADENITIS (see Lymphatto Glands, En- 

LAKOEMENTS OF). 

ADENOIDS. — Overgrowth of the adenoid 
tissue of the naso-pharynx. 


Etiology. — Adenoids may be congenital 
in origin or may develop during the first few 
months or years of the patient’s life. It is not 
unusual to meet with cases in which the 
symptoms due to the growth come on quite 
rapidly ; in these a history of frequent colds or 
an attack of measles or scarlet fever can usually 
be obtained, and it is probable that a small mass 
was present from birth and that the causes 
mentioned resulted in a rapid increase in its 
size — a view often supported by a history of 
earache or of difficulty in taking the breast 
or the bottle in early life. Decrease in the size 
of the mass usually takes place at the age of 
puberty, but it never disappears entirely and 
its presence is always a source of danger owing 
to the secondary aural or general diseases 
which it may produce. Both sexes are equally 
liable to adenoids. 

Symptomatology. — Nasal obstruction and 
frequent colds are the commonest symptoms. 
Snoring at night occurs in the large majority of 
cases, and during infancy there is often difficulty 
in taking the breast or the bottle. The child 
is usually under-developed and mentally dull 
(aprosexia), its aj)pearance suggesting that its 
intelligence is not of a high level. The nos- 
trils are narrow and the palate is arched in 
most eases, and deformity and under-develop- 
ment of the (^hest are frequently seen (see 
also Naso-phauyn(}eal Obstruction). Re- 
]>eatod attacks of bronchitis occur in most 
(^ases, sooner or later, owing to the mouth- 
breathing necessitat<*d by the presence of the 
mass, to which should probably be ascribed 
also the dental (varies that is usually in 
evidence. In some cases loss of smell, ni^t 
terrors, paroxysmal cough, and incontinence of 
urine and even faeces are present. Secondary 
symptoms, such as acute and chronic middle- 
ear suppuration, deafness from obstruction of 
the Eustachian tube, laryngeal spasm, enlarged 
cervical lymphatic glands, acute and chronic 
laryngitis and bronchitis nearly always super* 
vene sooner or later. 

The mass can be detected in the postnasal 
space (see Nose, Examination of). 

Treatment. — There is only one form of 
treatment — ^removal, which should be carried 
out in all cases, irrespective of the size of the 
growth and whether secondary symptoma axe 
present or not. The effects of this operatum 
upon the patient’s general development and 
upon the secondary complicatioiis, suo^ >0 
middle-ear suppuration, deafness^ and 
bronchitis, are too well known tp 
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description. One very important proeeduTe, 
liowever, must be emphasii^, as its omission 
often nidlifies completely the beneficial efiects 
that should follow operative treatment : the 
patient’s nose must be examined. It is far too 
often assumed that all the symptoms are due 
to the presence of the mass of adenoids, whereas, 
in quite a large percentage of cases, deflections 
of the septum, spurs or enlargement of the 
turbinal bones are also present ; if these 
conditions are not corrected the patient’s 
symptoms will only be relieved slightly, if, 
inde^, they are relieved at all. 

The operation is described in the next article. 

G. N. Biggs. 

ADENOIDS AND TONSILS, OPERA- 
TION FOR REMOVAL OF.— Manydifferent 
operations have been devised for the removal of 
tonsils by various forms of guillotines ; it is 
not proposed to describe all these methods here, 
but it is necessary to say that many of them are 
good and in the hands of their exponents give 
excellent results. The chief cause which leads 
to failure is incomplete removal, the tonsil being 
merely sliced and not eradicated. Each case 
must be dealt with on its merits, for it is no more 
justifiable to dissect out every tonsil than to 
remove every tonsil by the guillotine. The 
methods for dissecting out the tonsil and for 
morcellement are not described here, for they 
both require great skill, and many serious 
accidents are likely to occur should the o])era- 
tion be carried out by those who have not had 
a large experience in these methods. 

In selecting the procedure to be adopted, 
certain rules should be borne in mind ; 

1. The ordinary enlarged tonsils in children 
can quite satisfactorily be removed by the 
different methods of guillotining. 

2. If there are enlarged cervical glands 
which are obviously tuberculous, or if there is 
the slightest suspicion of their being tuberculous, 
the tonsils should carefully be dissected out. 

3. If it is impossible to guillotine the tonsils, 
owing to their being buried or adherent to the 
piilaiB of the fauces, they may either be removed 
by morcellement, with punch forceps, or dis- 
sected out. 

The following guillotine operation is that 
which I usually employ and which has been 
found to [pve excellent results, but I am far 
^ ham d a iirnng that it is superior to any of the 
nckcthoda. The practitioner will ^d that 
no one method which will give, without 
perfect results, and that all 


the methods, with this ])rovi80, will prove to be 
equally good. Should he be accustomed to 
carry out some other method which he has 
found to be satisfactory, he is strongly advised 
to adhere to it. Continual practice is the 
factor which commands success in this regard. 

Operation. Removal of tonsils. — Tlie jia- 
tient, after being anaesthetized, should be 
placed in the recumbent position with a yullow 
under tlie head to raise it slightly, and the 
mouth should be held open with a gag. Tlie 
guillotine selected should always he one the 
ring of wliich looks just too small to fit the 
tonsil ; its blade should not be too sharp. 
When introduced it should be threaded over 
the dependent y)ortion of the tonsil first, then 
pushed outwards as far as i>ossihle and, before 
tlie blade is forced bomeqmlled slightly forwards. 
Tlie anaesthetist should he asked to steady the 
head, and at the same time to push in the tonsil 
by pressing just below the angle of the jaw. 
ijirectly tlie blade has been jmshed “ home,” 
the distal end of the instrument should he shot 
tow'ards the mouth ; this w'ill yirevent the tonsil 
from sliyiyung into the larynx. The opposite 
tonsil should then be rejnoved in tlic same way. 

If the blade of the guillotine is too sharp, the 
tonsil may slip out of the ring of the instru- 
ment whilst it is being withdrawn and become 
imy)actcd in the larynx, and tracheotomy may 
have to he performed to relieve the (condition. 

Removal of adenoids.-- A caged adenoid 
curette should then he inserted on its side and 
ymslied hack until it is in contact with the 
yiostexior wall of the pharynx, thus preventing 
the tcetli of the instrument from being caught 
in the uvula. It is now jmshed up heliind 
the soft jialate by a turning movement of 
the hand, drawn sliglitly forwards and pushed 
ujjwards and backwards. It will now have 
engaged the mass of adenoid tissue, wlien a 
rajiid downward swee]) in the middle line 
will remove most of the mass, and the instru - 
incnt should be withdrawn. A second cur- 
ette without a cage should now bo inserted, 
and any lateral jiortions of the growth wliieli 
have escaped the caged instrument can rapidly 
be removed by brisk curetting. Finally, the 
finger should be inserted into the naso-pharynx 
to make certain that all the adenoid tissue lias 
been removed and that no “ tags ** remain. 

After the tonsils, or the adenoids, or both, 
have been removed, the patient should be 
turned on to one side and his face bathed 
with ice-cold water. Hfiemorrhage ceases 
rapidly, as a rule, and rarely calls for such 
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methods as pluRginpr the postnaaal space ot 
stitchinfi; the pillars of the fauces. When 
it is excessive it is usually due to adenoid 
“ tags," the removal of which generally stops 
it quickly. If there is general oozing from the 
tonsillar bed, pressure with a gauze plug for a 
few minutes usually arrests it. If a bleeding 
vessel can be seen it should be caught with 
forceps and twisted or ligatured. 

Care must be taken not to injure the palate. 
This accident is usually due to the curette 
being pushed upwards and backwards in an 
endeavour to engage the adenoid mass before 
the instrument has slif)ped behind the soft 
])alatc, or to its not being inserted on its side, 
HO that the hooks are aj)t to catch in the 
uvula, with disastrous results. 

After-treatment. - - The patient should be 
kept in bed for a few days, and should suck ice 
at intervals for the first twelve or twenty-four 
hours ; this not only (shecks the bleeding but 
relieves the pain from which the patients 
sometimes suffer. Liquid nourishment and 
jellies should bo given for the first two or three 
days, after whi(!h the patient may gradually 
return to a normal diet. 

Secondary heomorrhage rarely occurs, and is 
usually checked by sucking ice and by a h 3 ^po- 
dermic injection of morphia. Injections of 
horse-serum give excellent results in severe 
and persistent haemorrhage. A mouth-w’ash of 
chlorate of potash (10 gr. to the ounce) should 
be used for a few days following the operation, 

G. N. Biggs. 

ADENOMA SEBACEUM.— A rare develop- 
mental anomaly, consisting of small tumours 
of sebaceous-gland origin, situated usually on 
the nose and cheeks. 

Etiology and pathology. — The affection 
is congenital, although the lesions are not 
always present at the time of birth. They 
have been known to appear as late as the nine- 
teenth year. The presence of the lesions should 
always lead the prac.titioner to inquire into the 
mental condition of the patient, as the majority 
of cases are associated with defective mental 
development. In most asylums for imbecile 
children cases are to be found. The disease is 
common among children of the poorer classes. 
In some cases the brain shows the condition 
known as tuberose or nodular sclerosis, in which 
there are numerous nodules, consisting of pro- 
liferated neuroglia, embedded in the cerebral 
cortex and scattered over both hemispheres. 
The affection may also be associated with other 


congenital tumours of the skin and internal 
organs. Microscopically, the findings in the 
skin vary. The majority of cases show a con- 
s'derable hyperplasia of the sebaceous glands, 
but in some instances there is also a hyper- 
plasia of sweat-glands, blood-vessels, or fibrous 
tissue. 

Symptomatology.— Clinically, the disease is 
usually very typical. The lesions are small, 
varying in size from a pin-head to a split pea, 
rounded or flattened, and usually covering the 
nose and flush parts of the cheeks ; they may, 
however, be present on the forehead and chin. 
They arc closely set together, and usually 
symmetrical in distribution. They may be 
normal skin colour, or brownish or reddish. 
In some cases the associated telangiectasis is 
the most prominent feature. The skin cover- 
ing the tumour is smooth or slightly warty. 
The lesions usually appear soon after birth, and 
grow gradually, with greater activity about the 
time of puberty. Some of the growths may 
disappear, leaving a slight superficial scar. 
Other cutaneous lesions, such as angiomata or 
fibromata, may also be present. 

The condition causes no subjective symptoms 
and the diagnosis is usually easy. Although 
having the same distribution as rosacea, the 
early appearance and slow course of adenoma 
sebaceum easily distinguish it from that dis- 
ease. The number of the lesions, their close 
grouping and distribution, distinguish it from 
other mevoid tumours such as benign cystic 
epithelioma. 

Prognosis and treatment.— As a rule the 
condition is persistent, although spontaneous 
involution may occur. If removal of the 
tumours is desired, the best methods are elec- 
trolysis, the use of a fine-pointed thermo- 
cautery, and freezing for i-1 minute with 
carbon-dioxide snow. Of these methods the 
third should be tried first. 

E. Cranston Low. 

ADHERENT PERICARDIUM (see Febi- 

CAKDITIS). 

ADHERENT PLEURA (see Fleubisy). 

AD IPOS 18 DOLOROSA (syn. Deicum^s 
Disease). — rare malady, characterized by the 
presence of painful fatty deposits, together with 
asthenia and psychical phenomena. 

Etiology and pathology.— This disease is 
of particidar interest on account of the 0806- 
ciated lesions in the thyroid gland, sa<^ aa hlH 
crease of connective tissue, diktetion 
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ADIPOSIS DOLOROSA 

acini, and collections of round cells. The peri- 
pheral nervous system may also show micros- 
copical evidence of disease. The malady is 
more common in women than in men, and tends 
to begin about middle life ; it may also be en- 
countered at quite an early age and in the old. 
Occasionally more than one member of a family 
is affected, and a history of alcoholic indulgence 
is frequent. 

Symiitamt and diagnosis.— It has been 
pointed out by McCarthy that this condition is 
not a disease sui generis, biit one member of a 
group of allied conditions, all characterized by 
the formation of fatty masses which are not 
lipomata {ses Lipomatoses). In one form — 
symmetrical adeno - lipomatosis — there are 
groups of tumours in the neck, axillsB, etc., while 
in adiposis cerebralis, in which lesions of the 
pituitary gland are found, there is a general con- 
dition of adiposis and, usually, some defective 
development of the genitalia. The type known 
as adiposis dolorosa is characterized by the pre- 
sence of fatty masses, which often begin in- 
sidiously as slightly reddened areas, forming a 
distinct tumour-like body, resembling to some 
extent a lipoma, but painful to pressure. Be- 
sides this local tenderness, spontaneous neur- 
algias are also experienced. Price, quoting 
Vitaut, describes three subtypes, the nodular, 
circumscribed diffuse, and general diffuse, but 
such a classification is unnecessary in view of 
what has already been said. A symmetrical 
arrangement of the masses is the rule, the loiver 
limbs being especially attacked (Broeq), wliile 
the hands and face are usually cxeinjit (Hyde) 
Host often the patients exhibit a considerable 
degree of asthenia, and flushings, purjmra, 
hflsmorrhages from the mucous membranes, 
cyanosis, anidrosis or hyperidrosis, are often 
met with. The knee-jerks may be absent, and 
arthritis and bullae sometimes occur, evidence of 
profound trophic disturbance. There may be 
general obesity, and the patients arc sluggish ; 
occasionally they become insane. 

Treatment is far from satisfactory. Thy- 
roid extract should be administered ; it has 
yielded good results in some cases. Baths and 
massage are helpful, while aspirin may relieve 
tihe neuralgic pains. Alcohol must be abso- 
lutely forbidden. jj MacCormac. 

AWIOFHAQY {see Flatulence). 

ANTFIVO - AUTUMNAL FEVER («ce 

IIalabu). 

: A Al ^fc llTtN INS {see Immunity). 


AGORAPHOBIA {see PsYriiASTHENTA). 
AGRAPHIA {see Aphasia). 

AGUE {see Malaria). 

AIR SINUSES, ACCESSORY, DIS- 
EASES OF Minuses, Accessory. 
Am, Diseases of)." 

AIR - PASSAGES, FOREIGN BODIES 

IN (see Foreign Bodies in the Air- 
passages). 

ALB IN ISM. — An absence or deficiency of pig- 
ment in tlie skin, the epidermal stnicturcs, and 
the iris and choroid. The condition is con- 
genital and hereditary. The appearance of an 
albino is cliaracteristic, tlie hair being straw- 
coloured, the skin very fair and delicately tinged 
wdth pink in the more vascular areas, such as 
the cheeks ; the pujhls red ; and the irides pink. 
Since light enters the eyes through the unpig- 
mented irides with abnormal intemsity, the 
patient comidains of much dazzling, especially 
in strong light, and nystagmus is coinmonly 
])resent. The only serviceable treatment is 
tliat directed to the eyes. Any defect of re- 
fraction should be correc^ted, and stenopaic 
glasses used for near work. Out of doors, tinted 
glasses may afford relief. 

Frederick Langmead. 

ALBUMINURIA, ALBUMOSURIA, AL- 
KAPTONURIA (see Trine, Examina- 
tion ok). 

ALCOHOLIC CIRRHOSIS {sec l.iVER, 
Tikkhosis of). 

ALCOHOLIC GASTRITIS (see (Gastritis, 
Thronk’). 

ALCOHOLIC INSANITY (see Alcohol- 
ism). 

ALCOHOLIC NEURITIS (see Multiple 
Neuritis). 

ALCOHOLISM, — Cases of alcoholic in- 
toxication of the nervous system are con- 
sistently divided into the acute and tlie 
chronic, but it should be borne in mind that 
there is frequently a conijurrcnce of the two, 
the chronic being constant and the acute 
episodal. 

* Acute alcoholism. — ^Among the acute forms 
ordinary drunkenness comes first in frequency 
and exhibits in its rapid progress that dissolu- 
tion of the mind which is characteristic of 
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chronic mental disorder. It is unnecessary here 
to detail the symptoms, hut, as indicative of 
that wliicli may be found among the more 
pronounced mental symptoms hereafter to be 
described, the reader may be reminded how 
differently alcohol affects different persons. 
Some become loquacious and some silent ; some 
gay and some mournful ; some quarrelsome 
and some affectionate ; some foolish from the 
outset, and others, even up to an advanced 
stage, wiser and more witty than ever they are 
when sober. In the epileptic, drunkenness 
appears sometimes to be the exciting cause of 
a convulsive attack. 

Delirium tremens.— A cute alcoholic delirium 
may occur as the result of a long drinking bout, 
the patient having previously been sober, but 
it is far more frequently an episode during the 
course of chronic alcoholic intoxication. In 
some instances of cslironic alcoholism it occurs 
upon sudden abstention from alcohol. It may 
also be excited in the chronically alcoholic by 
physical or mental shock or by illness — for 
instance, pneumonia. The most pronounced 
initial symptom is insomnia ; this may be 
associated with physical restlessness and mental 
inquietude, headache, tremulousness, a furred 
tongue, constipation, and increased frequency 
of the puLse. During the course of a few hours 
or within a day or two, the patient becomes 
suspicious, and his mood is apt to alternate 
between passionate outbursts and gloomy de- 
pression. Hallucinations of sight or of hear- 
ing, as well as of the other senses, soon develop, 
and are fantastic and terrifying. Visions of 
wild and loathsome animals and of human 
enemies advancing to the attack with all sorts 
of weapons are very common. Mental con- 
fusion and disorientation are marked, so that 
the j)atient may have no correct notions of 
time and space or even of personal identity. 
Under the influence of the hallucinations he 
may be extremely restless, and may seek with 
all the strength of furor to combat his supposed 
assailants, or in terror may seek to escape them. 
In some cases epileptiform convulsions occur at 
this stage. Simultaneously with the mental 
symptoms the face is red and congested, the 
eyes are bright, the whole body is vibrating with 
tremor, the pulse-rate is increased, the tempera- 
ture raised, and sleeplessness is absolute. As 
a rule, the symptoms abate in a few days, 
though they may be prolonged for a few weeks, 
and the tendency is to complete recovery. 
Other terminations are death in coma, or a con- 
dition in which hallucinations and delusions, 


though of a much mitigated character, persist 
for an indefinite time. 

Treatment of delirium treimm , — The patient 
should be put to bed and constantly attended 
in order that he may be prevented from in- 
juring himself or others. Food is of great im- 
portance, and should he given in the most 
assimilable form wlienover opportunity per- 
mits. Careful inquiries should bo made as to 
what kind of alcohol, and how much, has been 
taken. The amount should be diimnished on 
the first day by 2-4 oz., and this reduction 
should be continued from day to day so that 
in due course the patient gets no alcohol at 
all. During this time of progressive reduction 
hyjmotics sliould be given ; even if they fail 
to give sleep they tend to abate restlessness. 
In certain cases they seem to increase restless* 
ness ; they should not then be persisted with. 
Among the ))est arc chloral hydrate and potas- 
sium bromide, of each of which 10 or 15 gr. 
may be given three times a day. Hyoscine 
hydrobromide ^ gr. is useful as an occasional 
do.se when the delirium is very intense. In 
sthcni(5 cases large doses of calomel are valu- 
able ; in the enfeebled some less drastic 
aperient should be employed. Lumbar punc- 
ture and hot and cold packs may also be 
found useful. 

Mania a pota. — ^Another group of acute 
mental symptoms excited by alcohol goes under 
this name. The affection generally occurs in 
those of bad family history who in their own 
persons exhibit signs of a neuropathic dia- 
position. It consists in a state of intense 
excitement, with all the signs and symptoms 
of acute mania. It may occur in a predisposed 
person after the taking of an amount of alcohol 
absurdly small — for instance, a glass of wine — 
lasts from a few days to a few weeks, and 
ends in recovery. Treatment lies essentially in 
absolute abstention from alcohol, and during 
an attack is precisely that employed in maniacal 
states. 

Dipsomania. — This condition is only acci- 
dentally associated with alcohol, and should 
more properly, but not so conveniently, be 
placed with other commanding impulsions. It 
is a state in which from time to time the 
patient’s volition is overborne by an impera- 
tive impulse to drink, just as in other oases the 
patient is impelled to the commission of some 
absurdity or crime. Between the dates of the 
occurrence of the impulse the patient is ol 
perfectly sober habits, and niay vie# 
horror the periods of depravity to 
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malady oonsigns him. Symptoms preceding 
the stage of the imperative impulse consist in 
failure of attention, irritability, depression, and 
loss of appetite. A drinking bout is then forced 
up<m the patient by the perversion of his voli- 
tion. When this is over, all is well until the 
impulse arises again. Treatment consists in 
endeavouring to get the patient to place himself 
under efficient protection when he feels the 
prodromal symptoms coming on. Suggestion 
is also of considerable value in lessening the 
imperious character of the morbid impulse. 

Chronic alcoholism. — Among the mani- 
festations of chronic alcoholism, it is first of 
all convenient to describe the condition of 
general mental deterioration which is associated 
with it, afterwards passing in review some of 
the more outstanding symptoms which have 
suggested a further subdivision into particular 
groups. 

Atooholic dementia. — When alcohol has been 
imbibed in quantities and over periods which 
vary enormously with different individuals, a 
time at length comes w hen symptoms of mental 
and physical deterioration make their appear- 
ance. Change of character and of business 
capacity are the first alterations to attract 
notice. Unpunctuality in time and in the per- 
formance of obligations, lack of attention, 
impairment of judgment and hesitation of 
volition, are succeeded sooner or later by irrita- 
bility, depression, untrustworthiness, neglect 
of family and business, absurd quarrels and 
equally absurd friendships, offensive, scandal- 
ous, and obscene conduct, neglect of personal 
appearance and cleanliness, and loss of memory. 
The amnesia is very pronounced, and at first 
consists mostly of failure in the fixation of 
new impressions, but it rapidly increases and 
affects also the conservation of those that have 
be^ fixed in the past. With these mental 
symptoms there are sometimes tremor, altered 
facial aspect, altered reflexes, hyperaesthesiae 
or hypoffisthesise, and evidences of aflection of 
the ahmentaiy, respiratory, circulatory, excre- 
tory, and nervous systems. 

Ihmmtia with delusions and hallucinations , — 
Engrafted upon this state of mental deteriora- 
tion there may be delusions of suspicion, per- 
seoution, or grandeur, or a combination of these, 
ma of jealousy. So also there may be hallu- 
einations, and the patient may hear voices 
nocQsing or threatening him. Hallucinations 

the other special senses, too, are not uncom- 
nion. Treatment lies in weaning the patient 
^ This is almost impossible unless 


he can be i>laccd in a proper institution where 
not only is alcohol withdrawn but the physical 
and mental states receive due attention. In 
these circumstances many patients improve 
enormously, but a residue remain permanently 
at a low mental level, with or without delusions 
and hallucinations. 

Pseudo-general paralysis . — In some cases of 
alcoholic dementia there arc such physical signs 
as slurring and hesitating speech, inequality 
and sluggishness of the pupils, and alteration of 
the character of the tendon reflexes, which, in 
conjunction with grandiose or other delusions, 
complete the clinical picture of general paraly- 
sis. Diagnosis is then best made by examina- 
tion of the cerebro-si)inal fluid, which in cases 
of alcoholism uncom])licated by syi)hilis shows 
no lymphocytosis and does not give a positive 
Wassermann reaction. 

Korsakoff''s syndrome . — Another group of 
symptoms consists in the combination of peri- 
pheral neuritis wdth mental confusion and dis- 
orientation in time and space, incapacity to 
acquire fresh imi)ressions, loss of memory, and 
the fabrication of stories (‘oncerning the past, 
or pseudo-reminiscences. This is known as 
Korsakoff’s syndrome, and is met with not only 
in cases of alcoholism but also in toxic states 
of other origin. 

Treatment of alcoholism. — In all eases 
alike, treatment should bo directed towards 
cutting off the patient’s supply of alcohol, en- 
deavouring to make good the bodily deteriora- 
tion j)roduced by it, and by various methods 
seeking to establish or to strengthen the 
patient's will not to take it in the future. It is 
very difficult to attain these ends until the 
patient has consented to enter a special insti- 
tution, for it is but in very few cases that, 
without the assistance of some form of re- 
straint, a successful appeal can be made to the 
patient’s sense of propriety or to his reason. 
It must be remembered that such an appeal 
is not being made to one of normal mentality 
but to one whose affcctivity, judgment, and 
volition are weakened ; indeed in some cases 
to one who can scarcely be regarded as more 
than an automaton who will imbibe alcohol 
when in proximity to it much as a sponge 
soaks up water. Various drugs have been 
vaunted as of value, and to a greater extent 
by those who are not physicians than by those 
who are. We are content here to lay down 
the general propositions that alcohol should be 
withdrawn, and that such symptoms as the 
patient exhibits when withdrawal is being 
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effected should be carefully attended to and 
met by the appropriate therapeutic measures. 
Psychotherapy is of vast importance, and may 
lie in suggestion or re-education. Every influ- 
ence which can appeal to what remains of good 
in the patient’s character should be employed 
to enable him to see the folly of his course, the 
reasonableness of sobriety, and the supreme 
desirability of self-control. 

E. D. Macnamara. 

ALEXIA {see Aphasia). 

ALIMENTARY TOXAEMIA.— A toxaemia 
induced by the absorption from the alimentary 
canal of poisons resulting from bacterial 
activity. The term is lacking in scientific pre- 
cision, since it implies the absorption of any 
poison from the alimentary canal ; but, gener- 
ally, it is not intended to include poisoning 
by drugs administered orally or rectally or by 
food. It is probable, besides, that in many 
patients said to be suffering from alimentary 
toxaemia an actual subinfection has taken 
place, the micro-organisms having gained an 
entrance into the blood from the alimentary 
canal. 

Etiology. — The cause of the condition is 
obscure, and much more careful and prolonged 
investigation is required before any dogmatic 
views can be acceptable. It is clear that several 
possible factors must be considered. Unusual 
organisms may be present in the alimentary 
canal, or the normal flora may be exceptionally 
virulent or prolific. The latter is the view 
commonly held. A greater preponderance of 
organisms may be due to unsuitable food, to 
abnormal processes in digestion, or to the 
absence of protective bacteria, such as lactic- 
acid forming bacteria. The rate of absorption 
of the toxins and the state of the mucous mem- 
brane of the bowel probably play an important 
part, for it is more than likely that toxins are 
being constantly produced in the alimentary 
canal under normal conditions. 

Undue retention of the contents of the bowel, 
a state to which the term “ intestinal stasis ” is 
apj)lied, is the chief factor according to some 
authorities. The ill effects of constipation 
are well known, as is also the fact that some 
persons are much more susceptible to them 
than others. The supporters of the intestinal- 
stasis view, however, lay great stress on a 
mechanical obstruction of the bowel by peri- 
toneal bands. As a result of the assumption 
of the erect position by man, there is supposed 
to be a tendency for the intestines to drop. To 
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counteract this the peritoneal bands are formed^ 
and produce kinking and, consequently, stasia. 
Others hold that the peritoneal bands are not 
evolutionary but inflammatory, the result of 
bacterial invasion. Against the importance of 
the bands in this connexion, it is urged that 
they are present in the feetus, and that in con- 
ditions like tuberculous peritonitis, where they 
are in great profusion, the clinical picture of 
alimentary toxaemia is not met with. More- 
over, these authors do not take into considera- 
tion the powerful effect of the ileal sphincter in 
regulating the flow of the contents into the 
large intestine. They regard the colon as a 
vestigial organ, devoid of physiological import- 
ance, and serving as an incubation chamber 
for deleterious organisms. This assumption 
cannot be said to be justified by inferences 
drawn from the evil effects of diseased colons. 
It is claimed that intestinal kinks and resulting 
stasis arc demonstrable by radiography after 
the ingestion of bismuth meals, but before 
accepting this evidence more radiograms of 
normal subjects under similar conditions are 
required. Disjdacement of the bowel due to 
the weight of the bismuth cannot be ignored, 
nor must it be forgotten that the X-ray pictures 
have been taken in a single plane. 

Another factor to which sufficient attention 
has not been paid is the normal defensive 
powers of the body against alimentary toxins. 
Toxaemia may conceivably be produced be- 
cause the protective agencies of the intestinal 
mucosa, the liver, the thyroid, or the body 
fluids are defective. 

Of the nature of the toxins themselves we 
are almost wholly ignorant. They may origin- 
ate from dead bacteria, or they may be formed 
by bacterial action on the intestinal contents. 
Indol is known to be one of the products of 
bacterial putrefaction, and for many years was 
considered as the chief toxin of alimentary 
toxasmia. In this regard much work has been 
done on the excretion of indican and ethereal 
sulphates in the urine. Although, without 
doubt, there is often a relation between the 
excretion of these bodies and the symptoms 
ascribed to alimentary toxaemia, they may be 
present in the urine for years without symp-> 
toms, and are sometimes absent in patients 
believed to be suffering from that condition. It 
is no longer accepted that indol, indican, mr 
ethereal sulphates are the toxins chiefly 
cemed. It is probable that the o&ndi^. 
toxins may be comparatively simple 
bodies derived from the proteins of tto ^ 
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Tyroein and histidine may be converted into 
poisonous substances, which, when absorbed, 
appear to be capable of producing arterio- 
sclerotic changes and, subsequently, fibrosis 
of the kidneys. Mellanby, Twort and others 
have shown that there exists in the intestines 
of animals a bacillus which is able to form 
from histidine a powerful poison, /^-imidazole- 
thylamine. Work along these lines is yet in 
its infancy, and it must be confessed that the 
toxins of alimentary toxsemia have not yet 
been elucidated. 

CUnical manifestations. — There are few 
morbid states which have not been ascribed 
to alimentary toxsemia by extremists, and 
their mere enumeration would need more 
space than the subject warrants, at any rate 
until our knowledge concerning it is more 
definite. The form which is least open to criti- 
cism is that known as pyorrhoea alveolari/i, 
the local signs and treatment of wJiich are 
described in the article on that subject. 
Under the name of “ oral sepsis ” this and other 
septic conditions of the mouth have attracted 
a great deal of attention in recent years, due, 
in great part, to the writings of William Hunter. 
The organisms from the septic teeth arc said 
to infect the naso-pharynx and the whole of 
the alimentary canal. Thus there may arise 
tonsillitis of every degree and variety, pharyn- 
gitis, adenoids, septic gastritis, gastric ulcer, 
duodenal ulcer, enteritis, and colitis of every 
intensity, and even appendicitis. Infection of 
the glands leads to adenitis with its acknow- 
ledge predisposition to infection by tubercle 
bacilli. Infection of the blood may occur. 
Hunter describes also a severe form of anaemia 
resembling pernicious anaemia, which may occur 
alone or be engrafted on the anaemia of other 
diseases, is connected especially with septic 
gastritis, and, though severe, gradually dis- 
appears if the usual remedies are employed 
after the mouth has been attended to. Mus- 
cular pains and stiffness (fibrositis) and arthritis, 
particularly of the rheumatoid form, have also 
been ascribed to oral sepsis. This list of affec- 
tions, although incomplete, gives an idea of the 
seriousness of oral sepsis as it is regarded by 
some authorities. There is no doubt that 
septic states of the mouth have been neglected 
in the past, but the tendency at the present 
time is to exaggerate their importance, and 
the wholesale removal of healthy teeth on 
tite l^ea of oral sepsis cannot be too strongly 

Taniing now to intoxication from the boml. 



it will be agreed that constipation brings with 
it a fairly definite train of symptoms, which 
vary greatly in their severity in different sub- 
jects. While some experience considerable dis- 
comfort after constipation lasting only a few 
days, others remain in ai)paTently good health, 
although evacuations occur as rarely as once 
a week or even at longer intervals. Headache, 
lassitude, a furred tongue, want of appetite, an 
unpleasant taste in the mouth, foul breath, 
nausea, vomiting, dyspeptic symptoms, slight 
jaundice, and depression of sjurits are among 
the common results. Habitual constipation 
leads to a i)cri)etuation of these symptoms, loss 
of fat may occur, the skin may become in- 
elastic, and pigmented, and there may arise 
considerable want of tone both of voluntary 
and involuntary muscle. 

When considering other conditions which 
have been laid at the door of intestinal toxaemia 
we stand on less sure ground. It is well known 
that Metchnikoff believed that premature se- 
nility is explained in this way. Among other 
conditions ascribed to poisons derived from 
the bowel are artcrio-sclerosis, cirrhosis of the 
liver, fibrosis of the kidneys, fibro-cystic dis- 
ease of the breast, goitre (including exoj)h- 
thalmic goitre), arthritis (especially rheumatoid 
arthritis), myocardial atony and degeneration, 
presbyopia, cataract and other ocular diseases, 
microbic cyanosis, cyclical vomiting, and even 
mental disorders, fiesi stance to infections is 
said to be lowered. Cancer and tuberculous 
arthritis are included in the lists given by some 
authors. There is not sufficient evidence to 
prove tliat any one of these is definitely a re- 
sult of alimentary toxaemia. We are still in 
the stage of conjecture merely, and much more 
work is necessary before the true can be 
winnowed from the false. 

Treatment. — The essential treatment is the 
time-honoured procedure of keeping the bowels 
well open and so jueventing the accumulation 
of noxious products and avoiding their absorp- 
tion. The detailed treatment of constipation 
will be found under that heading. Pure liquid 
paraffin is especially useful in this condition. 
IVeatment by intestinal antiseptics has not been 
found of great value in most cases, although 
their action is probably greater than has gener- 
ally been supposed. For the more remote con- 
sequences of alimentary toxaemia, such as 
enlargement of the thyroid gland and rheuma- 
toid arthritis, it has been claimed that they are 
beneficial, especially thymol in doses of 10 gr. 
and upwards, three times daily, for periods of 
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two or three weeks. If thymol be given, fat 
must be excluded from the diet, and alcohol 
prohibited, since these act as solvents of the 
drug. Since lac.tie-acid-forming bacilli are inim- 
ical to the Bacillus coli communis, Metchni- 
kolT introduced the “ sour milk ” treatment. 
The strain of organism which proved most 
reliable was the Bacillus lacticus bulgaricus, and 
cultures of this organism, cither in the form 
of sour milk or in tabloid form, have been 
widely used. The results have not fulfilled the 
hopes which were at first entertained, and this 
form of treatment has now largely fallen into 
disuse. Although some cases seem to have been 
remarkably benefited by it, a few have certainly 
been made worse. 

If the constipation is tn^ated carefully and 
systematically, the need for the surgical mea- 
sures which have been recommended, such as 
ileo-sigmoidostomy, colonic fixation, and colec- 
tomy, will rarely arise. 

Frederick Langmead. 

ALOPECIA. —The generic name for baldness, 
whether partial or complete, congenital or 
acquired. 

Congenital Alopecia 

Congenital alopecia is extremely rare. Several 
cases arc on record where infants have been 
born with no hair, and where the deficiency 
has remained throughout life, but in most 
cases the baldness has been incomplete and a 
few jjatches of downy hair were usually 2 )resent. 
In a certain number of cases the alopecia has 
been the result of delayed development, and 
the hair has grown later. 

Acquired Alopecia 

The most prevalent types of acquired 
aloj)Ccia arc the so-called seborrhoeic alojwcia 
and alopecia areata, but more or less complete 
baldness can occur also from a variety of 
different causes of which the following are the 
most important — - 

1. Senile alopecia, — In old age the hair- 
folli(;les and papillae tend to atrophy, leading 
to a gradual falling of the hair, generally 
associated with whitening. 

2. Alopecia symptomatic of general diseases. 
— Any constitutional disease which causes a 
lowering of the general vitality, such as measles, 
scarlet fever, tyjjhoid, myxoedema, exophthal- 
mic goitre, diabetes, pneumonia, and syphilis, 
may be responsible for thinning of the hair or 
even complete baldness, but this is generally 
of a temporary character. 


3. Alopecia due to nervous distuAanoeSr* 
General alopecia has been known to result from 
a severe nerve shock, while localized alopecia 
may be the result of injury or destruction of 
the nerve supplying the affected area. 

4. Alopecia dependent on morbid states of the 
scalp and hair-follicles. — Any form of acute 
dermatitis, such as exfoliative dermatitis, acute 
eczema, or erysipelas, may be associated with 
temporary loss of the hair, while morbid con- 
ditions of the scalp leading to atrophy, such 
as lupus erythematosus, tertiary syphilis, and 
sclerodermia, may result in the formation of 
permanent bald patches. 

5. Local irritants, both chemical and para- 
sitic, may cause temporary baldness ; such are 
applications of cantharides or chrysarobin, or 
the action of septic micro-organisms or of the 
fungi of ringworm and favus. Applications of 
the X-rays also cause the hair to fall out, and 
if the dosage be excessive, permanent alopecia 
may result. 

SEIIORRIKEIC ALOPECIA 

The most common form of baldness due to 
a morbid condition of the scalp is that known 
as seborrhcEic alopecia. This familiar type be- 
gins on the vertex of the scalp and sides of the 
forehead, and gradually spreads till a large area 
on the crown of the head is involved. In it 
the scalp is usually greasy, and may be covered 
with fine ])owdery scales or “ dandruff,** or may 
I)resent definitely inflamed patches covered with 
coarvser waxy scales. 

Etiology-— There is considerable variance 
of opinion as to the precise cause of this type 
of alopecia, but the prevalent view is that it 
is due to the action of certain specific micro- 
organisms growing on a soil rendered fertile 
by an excessive activity of the sebaceous 
glands of the scalp, a peculiarity of the 
person affected. It is occasionally met with 
in early life, about the age of 20, but is more 
common between 35 and 40, and is slowly 
and inevitably progressive. It affects males 
more than females, not infrequently occurs in 
families, and may be hereditary. 

Prognosit and treatment —Prognosis is 
unsatisfactory, but, if the affection is dealt 
with early, a good deal can be done by 
suitable treatment to retard its progress. Ab 
it is purely local, only local treatment is- in- 
dicated. 

In the oily type of case, where the scalp is 
greasy but not definitely scaly, it should be 
washed, on an average, once a week in men, 
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«ttd once a fortnight in women, with the 
following 8oap spirit lotion : — 

Sap. virid. 2 parts. 

Sp. vini rectif. 1 part. 

OL lavand. q.s. 

The soap should be rubbed into the scalp 
with a piece of flannel or sponge and rinsed out 
in warm water. As in women with long hair 
this procedure is apt to leave the hair sticky, 
the soap spirit may be milled with warm water 
in the proportion of a tablespoonful to half a 
pint to form a shampooing lotion. Once or 
twice a day an antiseptic lotion such as the 
following should be thoroughly rubbed in : — 

Acid, salicyl. gr. xxx. 

Hydrarg. perchlor. gr. i. 

Sp. vini rectif. 5 ii. 

Aq. ros. ad 5 vi. 

In place of salicylic acid, resorcin is frequently 
employed, but should be used with caution in 
patients with fair or greyish hair, as it pro- 
duces a rusty or sandy discoloration. 

Where there is marked dandruff, greasy 
applications are more effective, and should be 
employed so long as the scaliness remains. In 
women a brilliantine such as the following 
should be rubbed in daily: — 

1^ Acid, salicyl. gr. x. 

01. rioin. V\xx. 

Sp. vini rectif. ad gi. 

In men an ointment may be substituted, such 

Acid, salicyl. gr. x. 

Sulphuris prseeij). gr. xv. 

Paraff. moll. alb. ad gi. 

Where the scales are particularly thick and 
waxy, tar applications are of service, such as — 

Kesorcini gr. xx. 

01. cadin. 3i- 

Vaselin ad gi. 

As a routine procedure in moderately severe 
cases the brilliantine or ointment should be 
applied once a week the night before the scalp 
is washed, and the alcoholic lotion rubbed in 
daily. 

AhOnciA AREATA 

In alopecia areata the baldness occurs in 
Umited patches, but these may increase and 
coalesce until the whole cutaneous surface is 
involved. There are two main types, namely 
(1) a cenizid type, the more common, in which 
TariraMued patches are irregularly distributed 
otot the central area of the scalp ; and (2) a 


marginal type in which the bald areas occur 
at the hairy margin of the scalp especially in 
the occipital and temporal regions. This divi- 
sion, however, is somewhat arbitrary, and many 
of the cases arc mixed. 

Symptomatology. — The affection usually 
begins on the scalp as one or more bald patches, 
but it may occur also in the beard, mous- 
tache, or eyebrows, and occasionally in any 
other part of the hairy system. As a rule 
the patch when first noti(;ed is completely 
bald, but if seen earlier a few short hairs or 
stumps can generally be detected at the 
spreading edges. These stumps have a peculiar 

point-of-exclaniation '' aj)pearance when ex- 
tracted, owing to the intrafollicular portion 
being thin and atro])liied, while the free end is 
thicker and may be broken off and frayed out 
like a brush. At first also the patches may 
be slightly inflamed and endematous. Older 
patches j)resent an ivory-like whitening of 
the skin, may be smooth and glossy like a 
billiard baU, and are occasionally slightly 
depressed. In certain cases abnormal sensa- 
tions in the affected areas may precede the 
defluvium of the hair by a few days, such as 
a feeling of heat or cold, tingling or definite 
neuralgic pain, and tenderness on pressure 
which may persist for some time after the 
hairs have fallen out. As a rule the patches 
heal spontaneously, and new hairs begin to 
grow in from a few weeks to several months. 
The new hair comes as a fine down, which 
on reaching a certain size is shed and replaced 
by stronger hairs similar to those of the rest 
of the scalp, but often lighter in colour, and 
sometimes actually white. In the course of a 
few months, however, they usually acquire the 
original tint. I'hc affection has a marked 
tendency to recur, and subsequent attacks are, 
as a rule, more extensive than their prede- 
cessors. In universal cases not only the long 
hairs but the fine lanugo hairs of the glabrous 
skin may be involved, the Ijair falling out 
with extraordinary rapidity and perhajDS being 
completely lost in the course of a few weeks. 
In the majority of these rapid and extensive 
cases there is a history of previous attacks in- 
creasing in severity. 

Etiolofl^. — The affection is most common 
in childhood and early adult life, and gradually 
diminishes in frequency after 30. It is equally 
prevalent in either sex. Its exact etiology is 
still under discussion, there being three main 
views with regard to its causation, namely, the 
microbiCp toxic, and tropho-neurotic theories. 
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AMAUROSIS 


According to the microhic theory the disease 
is duo to some microbe or fungus situated 
about the hair-follicle which interferes with 
the growth of the hair. Up to the present 
time, however, there has been no micro- 
organism consistently found, nor is there any 
evidence that the disease is contagious or 
transmissible by inoculation. The supporters 
of the toxic theory explain the affection as the 
result of the action of a toxin reaching the 
hair papillae by the blood-stream or locally pro- 
duced in and around the hair-follicles. But the 
theory which has attracted most attention and 
is most generally accepted is the trojpho-neurotic, 
according to which the fall of the hair is caused 
by an inhibition of the functions of the hair 
papillae by disease or destruction of the nerve 
supplying them. In support of this view are 
cited the cases of universal alopecia which have 
occurred as the result of severe mental disturb- 
ances and those of localized bald patches which 
have resulted directly from injury of the nerve 
supplying the affected area, and have been 
associated with more or less severe neuritis. 
Where the bald patches have occurred in areas 
other than those supplied by the affected nerves, 
the dcfiuvium has been ascribed to reflex action. 

The prognosis in aloi^ecia areata varies 
greatly in different cases, being dependent on 
the extent of the baldness, the rapidity with 
which the hair falls out, the number of previous 
attacks, and the age of the patient. In early 
attacks the prognosis is good, and a regrowth 
may be expected in from three to six months, 
while in later, more extensive outbreaks the 
outlook becomes increasingly unfavourable. 
In generalized cases the prognosis is always 
serious, and the hair may never grow again. 
If it has not begun to appear in a year it gener- 
ally means that the baldness will be permanent, 
though cases are on record in which the re- 
growth has occurred several years after the 
hair fell out. 

Treatment. — The treatment of alopecia 
areata is princix>ally local, but to obtain the 
best results this ^ould be combined with 
suitable general measures. Any defect of the 
health which may be even remotely connected 
with it, such as debility, mental depression, 
headaches, neurasthenia, etc., should be suit- 
ably dealt with. The hygiene of the mouth 
should be attended to, defective teeth removed 
or Btoj)ped, errors of refraction corrected, 
catarrh of the auditory canal treated, and 
adenoids removed, as any of these local con- 
ditions may refleidy influence the nerves of 


the scalp and be factors in the causation of the 
baldness. With regard to Zocol treatment, it 
is of the first importance to attend to the 
proper hygiene of the scalp, and to remove 
dandruff and greasiness in the manner de- 
scribed above in connexion with seborrhoeio 
alopecia. Those ‘who believe in a parasitic 
origin of the disease advise the application of 
antiseptic lotions or ointments containing sali- 
cylic acid, mercury, sulphur, etc. More valu- 
able, however, is the employment of irritant 
applications to improve the circulation and 
stimulate the hair-growth. At one time the 
customary treatment was blistering by the 
application of acetic acid, cantharides, etc., but 
equally good results can be obtained by less 
drastic measures and the maintenance of a 
mild degree of inflammation by painting the 
bald pat(;hcs daily with linimentum terebinth- 
insB acetic um, with or without the addition 
of 1-3 per cent, of acetum cantharidis. 

Various physical remedies have been recom- 
mended also, of which the most valuable are 
systematic massage of the scalp and the appli- 
cation of the actinic rays of light from a Finsen 
or a mercury vapour lamp. 

J. M. H. MacLeod. 

AMAUROSIS. — This term (a/navpdeiy, to 
darken) has remained in use from pre-oph- 
thaiinoscopic days. Originally “ amaurosis ” 
meant a condition of blindness without ob- 
vious external changes in the eye. With the 
discovery of the ox)htlialmoscope the con- 
notation of the name become much more 
limited, but it is still of value in denoting 
certain types of blindness, especially those 
not associated with obvious ophthalmoscopic 
changes. It is not possible, however, to give 
an accurate definitiou of amaurosis, the word 
still being used somewhat loosely. For exam- 
ple, an eye blinded by acute glaucoma or per- 
sistent irido-cyclitis is sometimes spoken of as 
amaurotic. Attacks of temporary amaurosis 
occur in conditions likely to give rise to arterial 
spasm, and are often probable indications of 
early arterio-sclerosis. One of the most interr 
esting forms occurs in poisoning by quinine 
or by Aspidium filix-mas^ in which the blind- 
ness is associated with intense spasm of the 
arteries. In quinine poisoning there is prob- 
ably in addition a direct toxic effect on the 
ganglion cells of the retina. 

In uramia a sudden or rapidly develo^ng 
amaurosis may set in without any obiamiB 
signs of retinitis. It is usually assooieted iriil& 
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increasing headache, giddiness, and sickness. If 
the uremic attack passes oS, the sight may be 
restored to normal in a few days. 

Similarly, in cerebrcU tumours attacks of 
temporary amaurosis, usually of a very Meet- 
ing character, occur, associated with a distinct 
increase of headache, giddiness, and sickness ; 
it often lasts only for a minute or two, and 
may occur in cases where there is no papillcB- 
dema. It is probably due to the distended 
third ventricle pressing on the chiasma. 

The term amaurosis is still a])plied to blind- 
ness resulting from diseases of the central 
nervous system, even though there may be 
obvious signs of optic atrophy. Tabetic atrophy 
is sometimes called spinal amaurosis, and many 
of the cases of blindness which we now know 
to be due to pituitary growths and other intra- 
cranial conditions are spoken of as cerebral 
amaurosis. 


Complete monocular amaurosis is very rare 
as a functional manif e-station, though in some 
cases of hysteria the aniblyo])ia may aj)])roach 
to amaurosis. When coiiijdete amaurosis is 
complained of, the suspicion of malingering is 


at once aroused. 


Leslie Paton. 


AMAUROTIC FAMILY IDIOCY {see 

Idiocy, Amaukotic Family). 

AMBLYOPIA.— The term auil)lyo]>ia (a/i/iXur, 
dulled ; eye) is a relic of jire-ophthalmos- 
copic days. As knowledge lias advanced it 
has lost its original signification, and its jire- 
sent use is not easily defined. It is generally 
applied to defective vision not due to errors 
of refraction and not associated with obvious 
lesions of the eye. 

The most important form of amblyojna is 
that which occurs in one eye as a result of 
non-use in the early years of life, either owing 
to an interference with the media that prevents 
the development of macular vision, or to sup- 
pression in the case of a squinting eye. If 
the cause is removed and training of the am- 
blyopic eye can be undertaken at an early 
enough age, a very great improvement will 
often result, but after childhood little if any 
improvement can be hoped for. This condi- 
tion is known as amblyopia ex anopsia. There 
are also cases of congenital amblyopia in one 
or both eyes, without any history of squint 
or interference with the media ; when both 
are ajSected, nystagmus is likely to be 
with the defective vision. 
fkaleaM amUyopiai form another important 


group. Some of those of acute onset are 
referred to under Amaurosis, e.g. the blindness 
due to quinine and Aspidium filix-mis poison- 
ing. Toha^cco is the most frequent cause of 
toxic amblyopia. It is mostly the heavier 
and darker tobaccos, such as shag and black 
cavendish, which i)ro(liicc the condition, and 
there is very frequently an associated habit 
of spirit-drinking. Very often tlie precipitating 
cause of an attack of tobacco blindness is 
financial or domestic worry. Vision is not 
always equally affected in both eyes. The 
most important symptom is the loss or diminu- 
tion of central colour vision, especially the per- 
ception of red and green. The primary scat 
of action of the jioison is probably the ganglion- 
cell layer of the r<*tina, and tlie (jhanges in 
the retrobulbar ])()rtion of the iierve are prob- 
ably in the nature of secondary degenera- 
tions. Other pois(ms, such as methyl alcohol, 
(jarboii disulpliide, and evtm tea may ])roduce 
similar effects. Tlie treatment consists in cut- 
ting off absolutely the siijiply of the poison. 
Drinking large quantities of tepid water regu- 
larly is beneficial, cs|)0(:ially if potassium iodide 
is also given. Strychnine, though not a cura- 
tive agent, is of use in imjiroving the conduc- 
tivity of the nerve and so benefiting the sight 
while the poison is in jiroccss of reabsorption 
from the tissues. The jiatient’s sight often 
deteriorates a littl(‘. more in the first fortnight 
after giving u|) tobac(*o, and no great improve- 
ment should be exjiected till the end of six or 
eight weeks. At the end of six months sight 
should be almost normal. 

Functional amblyopia may occur botli in 
neurasthejiia and m Jiysteria. The visual fields 
in such cases are of value when jiropcrly used 
and intcrjireted. In true neurasthenia one can 
undoubtedly obtain the sjiiral field as the 
patient tires. In hysteria it is possible to get 
almost any tyjie of field and almost any form 
of inversion of the colour fields. 

Leslie Paton. 

AMENORRHCEA. — The absence of a men- 
strual discharge is readily classified under two 
headings : prinuiry amenorrh(jca, in which the 
menstrual flow has never been established, and 
secondary amenorrhoea, in which, once having 
been established, the menses for some reason 
fail to rea])]jear over a longer or shorter time. 

It is to be remembered that amenorrheea may 
indicate either inability of menstrual fluid 
to escape, or failure to produce such a fluid. 
Amenonheea is a normal condition at certain 
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age-periods, and also during pregnancy and 
full lactation. 

Primary Amenorrhcea 

This is best considered under the two di- 
visions of constitutional and developmental, 
which express broadly the origin and cause. 

O>n8titutional primary amenorrhcea is 
found in anaemic girls working long hours in 
an unhealthy atmosphere, in chlorosis, and in 
extensive tuberculous disease. Any fac.tor, act- 
ing either mentally or physically, which tends 
to overstrain the vitality of the already highly 
tried system at this particularly important 
epoch may cause ])ostponement of the men- 
strual function. The history in these cases is 
important ; the age, the conditions of life, at 
home, at work, or at school, symptoms sug- 
gestive of anroniia, constipation, signs of ex- 
tensive disease, and the general state of develop- 
ment, should all bo considered and may indi- 
cate the cause. There is, as a rule, complete 
abseiKje of symptoms such as j)eriodi(5 malaise, 
with discomfort in the lower abdomen, and the 
slight general disturbance accomyjanying cer- 
tain forms of secjondary and developmental 
amenorrhooa. 

Unless the ])aticnt has ])assed the average 
age at which menstruation begins (15 years) by 
two or three years, and unless there are symp- 
toms pointing to retention of menses, or for 
some reason an examination is specially re- 
quested, it is unnecessary to make a complete 
examination. Palpation of the abdomen will 
eliminate an abdominal swelling, and evidences 
of attainment of puberty will be noted in the 
degree of development of the mainm®, the 
growth of pubic hair, and the correct formation 
of the external genitalia. 

The treatment is directed to the causal 
factors, and, although the amenorrhooa may 
be the outstanding symptom, nothing in the 
nature of a specific remedy or of local applica- 
tions is called for. The more difficult cases to 
treat are those in which the shop, factory, or 
school life is a source of overstrain, for change 
of work and new occupations are undertaken 
with great reluctance owing to the risk involved 
under modern competitive conditions. It will 
therefore be found that much thought is re- 
quired when correcting errors in hygiene and 
drawing up rules for better health ; it is often 
impossible for the patient to obtain the re- 
quisite open-air existence and exercise. 

Developmental primary amenorrhiea oc- 
curs in two clinically distinct classes — one 


in which the menses are retained, the other in 
which the menstrual fluid is not produced. 

The various developmental errors which it 
is necessary to consider are tabulated for con- 
ciseness, and will be discussed in detail under 
these headings : 

1. Ovaries, absent or deficient. 

2. Uterus, (i) absent or rudimentary ; 
(ii) foetal and infantile. 

3. Vagina, (i) absent ; 

(ii) atresia. 

4. Hymen, imperforate. 

1. Ovaries. — Absence and deficiency of these 
organs are both rare, and the defect cannot be 
verified during life. The clinical features of 
these cases are the absence of puberty changes, 
menstrual flow, and pubic hair, and a male type 
of figure. 

2. Uterus.- Complete ahseme is exceedingly 
rare. 

The term rudimentary usually indicates a 
uterus represented by a fibro-niuscular cord, 
frequently solid, but possibly containing a 
cavity in j)art of or throughout its length. The 
clinic.al features are modified by the ovarian 
conditions : in the abscncje of ovarian activity, 
female characters arc in abeyance ; when the 
ovaries are active, sex characters are normal 
and sexual desire is usually active. 

The fmtal uterus is characterized by the pre- 
sence of a relatively large and typically thick- 
walled cervix, on the top of which there is a 
soft, rounded, small corpus uteri. With the 
sound the cavity measures 1-1 1 in. The whole 
structure is smaller than normal and the cervix 
as a rule conical. 

A greater degree of development with a more 
typically formed corpus uteri, the cavity of 
which slightly exceeds IJ in. in length, is 
correctly designated the infantile uterus. The 
symptoms in each case are similar, and the two 
terms are frequently used indiscriminately. 

Clixiically, while amenorrhoea is the rule, a 
scanty flow with dysmenorrhoea may occur, in 
which case the periods are irregular. Sexual 
desire is lacking in many instances, and ster- 
ility is almost invariable. In many cases in 
which menstruation occurs the patient seeks 
advice on account of the dysmenorrhoea ; others 
after a barren marriage desire treatment for 
the sterility. 

The dia^osis may be exceedingly difficult. 
The perfect general development, the presence, 
of sexual desire, regularity in the menses ev^ 
though associated with dysmenoirhosa, will in 
many instances cause the uterine condition to 
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be Overlooked. In other cases, in which men- 
struation is in abeyance or irregular, the con- 
dition is more readily suspected. The con- 
firmation is made by finding, on bimanual 
examination, the large, solid, conical cervix 
readily palpable, and the uterine body either 
insigmficant, soft, and rounded, or at any rate 
smaller than the size of the cervix would 
suggest. 

Treatment. — Many attempts have been made 
to induce a periodic discharge in cases in which 
menstruation is lacking. The measures that 
have been tried include glycerin and ichthyol 
tompons accompanied by hot sitz-baths, and, 
in the same category, passive hyporsemia, by 
applying a glass speculum over the cervix to 
act as a Bier’s cup ; this has been ajiplied for 
ten minutes and repeated at regular intervals. 
The result has been in some cases tem})orary 
oozing, but never the establishment of legular 
mei^truation. Again, many cases, on the su]v 
portion that the faulty uterine development is 
an indication of ovarian insufficiency, have been 
treaty with ovarian extract, and also with 
thyroid, suprarenal, and pituitary-gland pre- 
parations, but with negative results. 

The majority of these patients will at one tiiiK* 
or another have been treated by drugs, local 
applications, and operative measures. Few 
escape dilatation and curettage, as, told by 
one surgeon that sterility is incurable, they are 
always ready to undergo further treatment at 
the hands*^ of another. 

3. Vagina. — Comjilete absen(?e is a very rare 
anomaly. Less rarely the vagina is represented 
throughout its length by a fibrous cord. I'he 
amenorrheea may bring such patients to the 
doctor, but infrequently it is after marriage, 
when cohabitation has been found impossible, 
that advice is sought. The question will then 
arise whether treatment is to be attempted 
or the condition left alone. Often the sense 
of imperfection causes mental distress and 
morbid depression to an astonishing degree. 
The correct attitude would appear to be for 
those who anticipate marriage, or are actually 
married, to have laid before them the possibili- 
ties in the way of artificial-vagina formation, 
for which Baldwin’s procedure is undoubtedly 
the best. 

Atresia vagincB is a term applied to any 
obliteration of the lumen of the vagina. In 
Its simplest and more common form a thin 
menihranous occlusion is found at the lower 
Wd» ^Jmost the whole of the passage may 

oUitezated ; if so, there is usually an 


associated absence of uterus and Fallopian 
tubes. 

CSlinically, there is complete amenorrheea, 
and the cases arc divisible into two distinct 
classes — (a) those in which menstruation does 
not take place, (h) those in which the menses 
formed are retained. 

(a) When no menstruation occurs, the only 
symptom is, as a rule, the aincnorrhcEia, un- 
less, as occasionally happens, there arc pelvic 
discomfort and general malaise at fixed 
intervals. 

(b) If the menses are retained the symptoms 
arc very similar to those of imperforate hymen 
(.5C<; below). In lesions involving the middle of 
the vagina, the fluid aecuinulates in the u])pcr 
l)art of the vagina (hwwatocolpos) before it 
begins to exert i)ressure. uj)on the uterus. It 
is not uncommon for the uterus and Fallopian 
tubes to escape distension, as the degree to 
which the vagina will enlarge is very consider- 
able, and an ap])reciable swelling, rising in the 
hypogastrium, adds to the chance of early 
detection. 

The diagnosis of atresia vaginae is made from 
the history of amenorrheea and of pelvic pain 
recurring at intervals of one month, and the 
discovery of a hypogastric tumour. The char- 
acter of this tumour is ordinarily spherical, 
anchored, and slightly tender. Confirmation 
of the diagnosis must be made by careful 
bimanual examination, for whicli an anaesthetic 
will in most cases be required, when the i)re- 
sence or absence of a ])erincal swelling and the 
]>osition of the occludiiig vaginal lesion will 
be determined. It is imi)ortunt also to make 
a rectal examination and to sound the bladder 
in order to learn the extent of the lesion in 
the vagina, because the treatment adopted 
de])ends upon the degree and position of the 
atresia. 

Treatment. — In the j)rcsencc of a perineal or 
vulval swelling and a simjdc occluding mem- 
brane to the vagina, the contents are simply 
evacuated. When, however, the occlusion is 
of greater extent, it is nece^ssary to make a 
careful dissection between the bladder and the 
rectum in the line of the vagina until the 
swelling is reached, when a perforation into it 
is made. 

If the lesion of the vagina affects the upper 
end, the question of removing the hsemato- 
metra by the abdominal route presents itself. 
If only a small part of the vault is obliterated, 
a dissection may safely be made up to the 
haematometra. 
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4. Imperforate Hymen. — In this condition 
there is a thin, firm membrane occluding 
the ostium vaginas. The retained menstrual 
fluid distends the vagina until it may contain 
some pints of fluid, and, as the distension in- 
creases, the mass tends to protrude at the 
vulva. Later, in large accumulations, an 
abdominal tumour is formed, readily palpable 
in the hypogastrium, and even extending up 
to the umbilicus. With the increase of size 
of the pelvic tumour there is usually pressure 
on the rectum. As the vagina dilates, and the 
liecmatocolpos rises in the abdomen, it lifts 
the bladder and causes considerable elongation 
of the urethra. In time the pressure of the 
vaginal fluid may cause dilatation of the cervix, 
and even of the uterus and tubes. 

Clinically, this condition is associated with 
aiuenorrhoea, and mild periodic attacks of ]»el- 
vic discomfort at intervals of one month. The 
amount of pelvic discomfort is often insignifi- 
cant, and seems to depend upon the rate of 
accumulation. The physical signs are those 
of an clastic, spherical swelling, on some part 
of which' a more solid mass representing the 
uterus may be encountered. On inspection of 
the external genitalia a swelling may at once 
be detected protruding between the labia — it 
is characterized by the bluish, congested, 
bulging membrane covering the protruding 
point. A finger introduced into the rectum 
encounters a large fluctuating swelling, prac- 
tically blocking the pelvis. 

Treatment. — The fluid should be evacuated. 
The operation is a simple oik*, but the risks 
of infection are considerable. An incision is 
made through the dark-red cap of the haemato- 
colpos ; the fluid drains away slowly, owing 
to its viscid, “ treacly character. When 
the vagina ap])ears to be emj)ty it should be 
explored with the finger and the condition of 
the cervix, uterus, and appendages determined. 

It is well to excise the obstructing mem- 
brane and to suture the edge of the vagina to 
the skin-edge all round, otherwise the aperture 
in the hymen tends to close, and the frequent 
use of bougies may be necessary to keep it 
patent. When the uterus is distended its con- 
tents will drain away with the vaginal fluid. 

Secondary Amenorbucea 

Etiology .--Secondary amenorrhoea may be 
due to general or local conditions. 

The general causes im^lude such maladies as 
anaemia, chlorosis, malaria, Bright's disease, 
diabetes, acute fevers, cachectic states, and 


tubercle. In these conditions it is but a minor 
symptom, but in many anaemic girls it provides 
the chief anxiety. The occurrence of amenor- 
rhoea in some cases of chlorosis has never been 
explained, but the fact that in other instances 
there may be menorrhagia suggests that the 
explanation lies in an altered metabolism and 
a lowered level of vitality. The blood should 
in all cases be examined to determine the type 
of anaemia. The cause is as a rule obvious, 
and the treatment required is directed to 
improving the general health. 

OhesiUj is usually given as a common (j use 
of secondary amenorrhoea. The obesity is per- 
liayis more correctly to be regarded in the 
majority of cases as an indication of ovarian 
insulficicu(;y. The typical case of this type is 
found in big, large-framed women in whom 
menstruation became irregularly established 
with scanty loss and long periods of amenor- 
rhooa. The patients are usually well formed, 
and as tke periods become less the deposition 
of fat often increases. These cases seldom 
improve, but occasionally a long course of 
thyroid extract, using small doses at weekly 
intervals, is beneficial. 

Among the toxic causes are addiction to 
drugs such as mor])hia and alcohol, and lead- 
poisoning, which often cause amenorrhoea. 

Of imroous origin may be instanced the cases 
following severe fright, although the same factor 
has been followed equally often by excessive 
loss. The delayed period often seen in women 
who have cause to fear a })rcgnancy, and 
pseud ocyesis, indicate the same influence in 
operation. Bseudocyesis is detected by noting 
the expiratory position of the chest, the pro- 
minent doughy abdomen, the refusal of the 
patient to respire abdominally, and the absence 
of uterine enlargement. Psychic disturbances, 
especially melancholia, are commonly associ- 
ated with suppression of the menses. Occa- 
sionally, after marriage, amenorrhoea which is 
not physiological is noted. 

Local conditions causing secondary amenor- 
rheea are numerous, and many of them obscure. 

Ovarian insufficiency . — The following be 

regarded as instances of ovarian insufficiency : 
In myx oedema, amenorrhoea is a constant 
symptom and is invariably corrected by the 
administration of thyroid extract. In the 
later stages of exophthalmic goitre the fane- 
tion is ai^ in abeyance. In pituitary lesions 
such as acromegaly, amenorrhoea may occui^ 
and again with diminished pituitrin secretion 
the same phenomenon is noted. In 
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hermaphroditism, with the advent of function 
in the testicle, male characters predominate 
and the menses are suppressed. 

The menopause sometimes takes place pre- 
maturely. In such cases, after a variable 
period of normal life, the menses suddenly 
cease, and then follow all the typical syni])- 
toms of the climacteric. This inenojiaure 
occasionally follows a first or even a second 
pregnancy. 

An artificial menopause is seen after removal 
of both ovaries by surgical means, or with 
extensive growths of both ovaries. In the 
case of ovarian new growths it is remarkable 
to what size they may attain before destroying 
completely the ovarian tissue and so affecting 
menstruation ; on a tumour the size of a full- 
term gestation sac a corpus lutcum may be 
encountered. 

An artificial menopause is now not infre- 
quently seen as the result of Rontgen radiation 
applied in 'the treatment of myomata of the 
uterus. As the most direct and immediate 
result is upon the ovary, in which atrophy 
occurs, amenorrhoea is tlie rule, while the se- 
verity of the climacteric symptoms varies con- 
siderably. With radium, especially as applied 
to the interior of the uterus, the effecjt upon 
the ovaries is not so immediate, although an 
artificial menopause is often induced. 

Uterine and vaginal cairns. An atrophy is 
occasionally found to occur. It may repie- 
sent a condition of su]K*rinvolution, or be the 
result of prolonged lactation. Jn some cases, 
following a pregnancy, the menses fail to re- 
appear ; in other ceases, after as many as five 
to seven years of amenorrha*a subsequent to a 
pregnancy or prolonged lactation, menstruation 
may recur regularly, or a ]>atient may forth- 
with become pregnant. There is no treatinent 
beyond that directed to favouring general good 
health. 

Acquired atresia of the uterine body, the 
cervix, or the vagina may occur. It rarely 
affects the body of the uterus, but is found 
as the result of tuberculous lesions. In the 
cervix the occlusion is usually subsequent to 
the application of caustics. When occurring 
in the vagina it is often incomplete and 
follows doughing from injury during parturi- 
tion. When acquired atresia of the uterine 
body or cervix occurs, there is an early iorma- 
tioh of hematosalpinx with the associated 
.amenorrhoea. With occlusion of the vagina, 
a oaxeful examination will be necessary to 
defeennine the extent of the lesion. It is often 


advisable to sacrifi(;e the uterus, as the scar 
tissue renders dissection between the bladder 
and rectum exceedingly difficult. 

Treatment of amenorrhesa in general. 

— There are many drugs supposed to induce 
menstruation, but their efficiency has often 
been questioned. It is well before using them 
to eliminate general constitutional causes, such 
as aneeiiiia, chlorosis, and depressed vitality. 

In chlorosis, with suitable dietary, imrgation, 
iron and arsenic medication, the menses will 
return. 

In cases wh(‘re the general vitality is lowered 
by overwork it is sufficient to alter the mode 
of life, insisting on a certain amount of healthy 
exercise and fresh air, while the diet is simple 
and the bowels are made to act regularly. 

Jn cases where there is no obvious fault of 
development and no constitutional cause, such 
drugs as rue, savin, and saffron have been 
extensively em])loyed, but with doubtful re- 
sult. More ]>opular is the active principle of 
])arslcy, known as aj)iol (dose 2-5 min.), fre- 
quently administered in (‘ombiiiation with ergot. 
Manganese salts have also been ufM'd. 

Ill cases associated with rapidly increasing 
obesity, dieting, baths, and exercise, together 
with the administration of thyroid extract and 
also of ovarian extract (the latter very dis- 
appointing in its ac’.tion), should be tried. 

Elecrtrical treatment formerly enjoyed a cer- 
tain reputation, but is not to be recommended, 
the rc^sults scarcely justifying its use. 

In cases where symptoms suggestive of mens- 
truation recur periociically, a hot bath may 
be advised on the* first day, or a day or two 
])rcviously on the next occjasion ; it may he 
successful in inducing a flow. 

Buyden Glexdining. 
AMENTIA {sec Iniocv). 

AMNESIA (sec Mkmoky, Distuubances of). 

AMCEBIC DYSENTERY (6‘ec^ Dysentery). 

AMYLOID DISEASE (syn, Lardaceous llis- 
case ; Waxy Degeneration). — A degeneration 
of connective-tissue fibres characterized by the 
formation of an albuminous substance known 
as iardacein. 

Etiology. — The chief causes of amyloid dc 
generation are chronic suppuration, syphilis in 
the later secondary and tertiary stages, and 
chronic tuberculosis. The forms of tubercu- 
losis which lead to it are those in which a 
secondary infection has occurred, such as 
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phthisical cavities, and chronic joint-disease 
or spinal caries associated with discharging 
sinuses. It has also liecn described in rheu- 
matism, leukaemia, lymphadenoma, chronic 
malaria, chronic dysentery, lead-poLsoning, and 
cancer. 

Pathology. — The disease is essentially a 
degeneration of connective-tissue fibres. It 
affects first the delicate connective tissue be- 
tween the muscle-fibreii of the smallest arte- 
rioles. Peripherally it spreads to the perithelial 
supports of the capillaries and the connective 
tissue in the veins. Centrally it spreads to the 
coats of the larger arteries. Exceptionally its 
distribution is otherwise, as in the diffuse form 
of amyloid degeneration of the spleen, where 
it begins in the walls of the venous sinuses and 
in the reticulum of the spleen pulp. The 
degeneration is accompanied by considerable 
swelling of the connective tissue, so that neigh- 
bouring structures arc pressed upon, and may 
atrophy and be rendered functionlesa. Thus, 
destruction of the muscular fibres of the 
arteries interferes with their power of con- 
traction and dilatation, and influences the 
nutrition of the structures which they supjily. 
This is affected, too, by a partial blocking of 
the arteries, also attributable to the swelling. 
The parenchymatous cells may atrophy as the 
result of pressure similarly produced. 

The substance which is formed in the de- 
generate connective tissue, lardacein, is al- 
buminous in nature, and not starchy, as the 
term “ amyloid ” would imply. It Ls probably 
a gluco-protein, the albumin moiety being in 
close combination with chondroitiu-sulphuric 
acid. It is recognized by its staining pro- 
perties, being stained mahogany brown by 
iodine, and rose-rod or pinkish violet by methyl 
violet. The structures chiefly concerned are 
the kidney, spleen, liver, mucous membrane 
of the intestine, and the lymphatic glands. 
An affected organ is generally enlarged, pale, 
and hard, having somewhat the consistence of 
india-rubber. On section, the cut surface has 
a translucent, waxy appearance. In the case 
of the liver tlie degeneration is usually jiatchy 
in its distribution. Two forms are found in 
the spleen. In the commoner, the Malpighian 
follicles are especially affected, and appear like 
grains of boiled sago studded throughout the 
organ. Heno^ this form is known as the 
“ sago ” spleen. In the rarer, the walls of 
the venous sinuses and the reticulum are the 
degenerated parts. The organ is more en- 
larged, and the degeneration more diffuse. 
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AMYOTONIA CONGENITA 

There is much variety in the appearances of 
amyloid kidneys, due to the fact that amyloid 
degeneration in that organ is usually associ- 
ated with one or other form of nephritis. The 
kidney may be little altered in size or appear- 
ance, may be large, pale, and mottled, or may 
be small. Arm, and granular. 

S3TOptomatology. — ^Amyloid disease is re- 
cognized clinically by the occurrence of enlarge- 
ment of the liver, enlargement of the spleen, 
albuminuria, and diarrhoea in a patient who is 
the subject of chronic suppuration, chronic 
tuberculosis, or advanced syphilis. Anaemia and 
wasting are usually present. The liver may 
reach to the level of the umbilicus or below it, 
is smooth, hard, and free from pain or tender- 
ness. Its enlargement is accompanied neither 
by ascites nor by jaundice. The size of the 
Hjileen is greater when the degeneration is of 
the diffuse form. In such cases its enlarge- 
ment may be considerable. Like the liver, it 
is smooth, firm, and painless. In the early 
stages of amyloid disease of the kidney, albu' 
minuria may be absent. Later, albumin ap- 
pears in the urine, increases in amount, and 
may become abundant. A considerable ex- 
cess of urine is passed, perhaps well over 100 oz. 
in the twenty-four hours. It is clear, of low 
specific gravity, and contains various forms of 
the casts of degeneration — fatty, granular, and 
waxy. (Edema is often absent unless the 
anaemia and cachexia .are profound. High 
arterial pressure, arterio-sclerosis, and hyper- 
trophy of the left ventricle are not prominent 
signs, but occur in those cases in which chronio 
interstitial nephritis is an accompanying con- 
dition. 

Treatment. — It is open to question whether 
amyloid degeneration ever disappears, but it 
probably does so in its earlier stages if the 
cause be removed. Alkalis are said to prevent 
its formation and hasten its absorption. Mer- 
cury and iodide of potassium are indicated in 
the syphilitic cases. The anaemia and general 
enfeeblement require tonic treatment, especially 
by iron. The diarrhoea is often very intract- 
able. For this the usual remedies may be 
employed in vain. The most efficacious is 
probably opium in the form of piU opii or pil, 
plumbi cum opio. Predeeick Lanombad. 

AMYOTONIA OONQENITA.— A disease 

of infancy characterized by extreme flaccidity o| 
the muscles, which are small and weak. There 
is no true paralysis and no local wasting. It 
is most pronounced at birth, and tends slowly 
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and partially to improve, though recovery is 
unknown. The tendon reflexes are abolished 
completely. There are no other signs of in- 
volvement of the nervous system. 

Etiology and morbid anatomy. — The cause 
is unknown. The disease is probably due to 
developmental defect of the muscles. Whether 
it is hereditary is not certain, but it may be 
present in more than one member of a family. 
Both sexes are affected, more commonly males. 
It is thought by some observers to belong to 
the myopathies, and is then classifled as the 
simple atrophic type. The post-mortem findings 
in the two diseases are certainly very similar, 
and consist in defect and atrophy of muscles. 
Changes in the nervous system are rare. 

S3fmptomatology« - The disease is con- 
genital and is most severe at birth. I'he distal 
limb and small hand muscles are chiefly affected . 
Those of the face and of deglutition and |)hona- 
tion are intact. Very characteristic is the ex- 
treme tonelessness, smallness, and softness of 
the muscles. The flaccid state of these allows 
an extreme range of passive mobility at the 
joints, so that the limbs r.an be j)laced in 
abnormal positions, and the child, as it were, 
folded up. The patient is quite helpless for 
some time after it should begin to be able to 
hold its head upright and to sit up ; and though 
some slow and partial gain of i)ower is seen, 
the child is rarely, if ever, able to stand or 
walk alone. 

Treatment. — The slight increase in strength 
can be reinforced by active and passive move- 
ment and exercise. A child who is unable to 
stand may develop considerable activity and 
mobility on a low cart on small wheels about 
3 in. in diameter. Later, the ordinary child's 
walking-cart may be of use. During the early 
months of life massage is of value. 

F. M. E. Walshe. 

AMYOTROPHIC LATERAL SCLE- 
ROSIS {see Muscular Atrophy. Pro- 
gressive). 

ANiCMIA. — ^Under this title are included : 

1. Secondary or Symptomatic Anaemia. 

2. Chlorosis. 

3. FSBNiaOUS AN.SMIA. 

4. Aplasho Anaemia. 

5. Chronic Splenic An^emu. 

Gaucher’s Disease. 

Banti’s Disease. 

8. Anaemia Psbudo-leuk^mica Infan- 
tum. 


1. Secondary or Symptomatic ANiEMiA 
This heading covers those cases in which, as 
there is a definite cause for aneemia, the treat- 
ment can be based on the known etiological 
factor. Secondary aneemia may be (1) acute 
or (2) chronic. 

(1) Acute secondary anemia may be 

caused (a) by large h ami orrii ages due to wounds, 
operations, gastro-intestinal ulcers, hepatic cir- 
rhosis, splenic ansemia, ruptured ectopic gesta- 
tion, haemoptysis in pulmonary tuberculosis ; or 
(b) by haemolysis due to acute se])tic8Bmia and 
malaria, and to poisons such as potassium 
chlorate or nitrobcnzol. 

The symptoms are determined more by the 
rapidity with which the blood is lost than by 
the quantity ; if moderate haemorrhages are 
repeated there is time for the fluid part of the 
blood to be to some extent supplied, whereas a 
single large haemorrhage, equal to or less in 
amount than that lost on several occasions, 
leaves the vascular system seriously depleted.. 

The symptoms are practically the same as 
those of secondary wound shock, or “ ex- 
anaeiiiia.” The patient becomes pale, restless, 
yawns, feels faint, has tinnitus, blurring or 
loss of vision, tremors, nausea and vomiting, 
delirium, and 2 >erhaps convulsions. The j)ulse 
becomes rapid, weak and collapsing, and the 
blood-pressure very low. 

Eegencration of tlic blood takes a variable 
time, and depends on the patient’s previous 
health, the state of his tissues, especially that 
of the bone-marrow, and the store of iron. 
The fluid part of the blood is first made good, 
a restoration whicli may be correlated with the 
urgent thirst following ha)morrhage. Imme- 
diately after the hsemorrhage, oxajnination of 
a drop of blood does not show any change ; 
it is not until the fluids of the body have been 
attra(jted into the blood that the ansemia be- 
comes obvious. The red blood -cells are then 
reduced in number, rarely below two millions, 
though patients with counts under a million 
have recovered. The red cells are irregular in 
shape and form, and deficient in heBmoglobin, 
so that the colour index is^low ; the activity 
of the bone-marrow is shown by polychromato- 
philia, normoblasts, and polymorphonuclear 
leucocytosis ; and the platelets are increased 
in number. This is the usual condition, and is 
also seen in chronic secondary anaemia. After 
very severe hsemorrhage the haemoglobin per- 
centage may fall to 10, and a case that recovered 
had only 5 per cent. (Gulland and Goodall). In 
the most severe cases after repeated haemor- 
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rhagcs Cabot describes a blood picture resem- 
bling that of pernicious ansemia, except for the 
absence of megaloblasta. 

Death may take place at once or after some 
days. Thrombosis may occur during convales- 
cence, and death may be due to pulmonary 
embolism. The immediate prognosis depends 
on arresting the hflemorrhage and on efficient 
transfusion. The duration of convalescence 
naturally varies according to the patient’s 
powers of recuperation. 

Treatment. — Operation for arresting internal 
haemorrhage has been thought inadvisable 
when the i)ercentage of haemoglobin has fallen 
below t'K). Apart from stopping haemorrhage, 
the most urgent necessity is to ensure an 
adequate supply of blood to the vital organs, 
especially the nerve-centres. This would most 
logically be effected by transfusion of blood, 
with due prc(‘autions both in the technique 
and as regards prevention of liaemolysis and 
agglutination of the red cells. Although there 
may he cases, especially those with very grave 
haemorrhage, in which transfusion of blood or 
injection of preserved blood-corjmscles is more 
desirable, Bayliss has shown the value of intra- 
venous injection of a 6-per-ccnt, solution of 
gum arabic in 0’9-por-ccnt. saline solution ; a 
pint should be given as soon as possible, and 
another in half an hour if there be only partial 
improvement. The large reserve of haemo- 
globin in the blood must be remembered in con- 
nexion with the success of gum-arabic solution 
as a substitute for blood, the important point 
being to maintain the circulation, which this 
solution does efficiently. Intravenous injec- 
tion of isotonic and liv| ertonic salt solu- 
tions gives rise to temporary improvement 
only, for the fluid leaves the vessels in about 
half an hour. In the haemorrhagic disease of 
the newly born (melaena neonatorum) sub- 
cutaneous or intramuscular injections of small 
quantities of blood or serum have given 
good results, thus suggesting that the bleed- 
ing is arrested or the bone-marrow stimu- 
lated thereby. Kest and warmth are obvious 
essentials for patients with post-haemorrhagic 
anaemia. 

Chronic secondary anaemia may be due 

to slight but long-continued loss of blood from 
gastro-intestiiial ulcers, from ankylostomiasis, 
from piles and uterine haemorrhages. Chronic 
suppuration and infections such as tubercu- 
losis, syphilis, subacute bacterial endocarditis 
and malaria, new growths, and intoxications 
such as plumbism, mercurialism, and acetanilide 
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poisoning, and chronic renal and hepatic dis- 
are also iamiliar causes. Inanition, except 
that due to oesophageal or pyloric obstruction, 
18 not a frequent cause in this country, but 
the war oedema among the Germans and their 
prisoners in the European War was accom- 
panied by hydraemic anaemia, slight leuco- 
penia, and relative lymphocytosis. Malignant 
disease may cause anaemia in several ways, by 
inanition, by repeated small haemorrhages, or 
by providing autolytic products with haemo- 
lytic properties. 

Ssnnptoms. — The patients are pale, wanting 
in physical and mental vigour, dyspeptic, con- 
stipated, easily tired and short of breath on exer- 
tion, subject to palpitation and faintness, and 
eventually show cutaneous haemorrhages, signs 
of cardiac failure, and oedema of the legs. The 
blood changes have been described under Acute 
Secondary Anaemia. But some further points 
must be mentioned : in rare instances very 
grave anaemia resembling the pernicious type 
is seen in association with tapeworms and in 
malignant disease of the stomach. Usually the 
anaemia due to these conditions is ordinary 
secondary anaemia. In plumbism both the 
ordinary and the nucleated red blood-corpuscles 
show a characteristic stippling due to basophil 
granules even when the anaemia is not so pro- 
found as it may be in this condition. 

The treatment should in the first place be 
directed to removal or, if this bo impossible, 
mitigation of the cause.' The general health 
should, of course, be carefully supervised. 

2. Chlorosis 

Chlorosis is an anaemia of unknown origin in 
young females, characterized by deficiency of 
haemoglobin, a low colour index, and by rapid 
improvement when treated by iron. 

Etiology*— Although its occurrence in males 
cannot be absolutely denied, it is so exceptional 
as to be practically negligible. Heredity plays 
some part in the incidence of the disease, and 
its occurrence in members of large families is 
compatible with the view that the blood change 
is an exaggeration of that most suitable for 
fertility (Lloyd-Jones). The onset coincides 
with puberty, and, though relaps^ may occur 
in the third decade, the onset is seldom, if 
ever, delayed beyond the second. Servants who 
have lately come from the country into towns 
are especially attacked. Of late years it has 
become curiously rare, at least in London, and 
is steadily diminishing in the United StotaSi 
where the prevalence of patent medicines cem^ 
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iron hM been suggested as the cause 

(Emnscm). 

Hm vrtiMgMiy is unknown. Virchow’s 
Tiew that it is due to hypoplasia of the heart 
vaaenlar system appears incompatible with 
its rapid cure by iron ; and, except that chloro- 
sis commonly appears about the time when 
menstruation begins, there is no reason to asso- 
ciate it with di^rder of the ovaries or their 
internal secretion. Diet deficient in iron, bad 
hygienic conditions, and constipation have not 
proved to be true causes. That hasmoly- 
sis doM not play any part in its causation seems 
certain, and it is accordingly often stated that 
chlorosis is due to defective formation of the 
blood. D. Symmers suggests that tlie anato- 
mical signs and the symptoms of clilorosis 
justify the conclusion that this form of anaemia 
is an incidental and fugitive condition in girls 
with status lymphaticus. 

TheUood.- On pricking the skin the blood 
wells out readily, is pale, and the coagulation time 
is prolonged. The specific gravity is diminished 
to 1030 from the normal of 1055 for girls, but 
that of the plasma is normal. Haldane and 
Lorrain Smith found that the volume of the 
blood is increased in i)roi)ortion to the severity 
of the disease and that the increase is in the 
plasma, the total amount of haemoglobin re- 
maining unchanged. Ordinary examination of 
the hlood shows a moderate diminution of the 
red cells, commonly to 4,(X)0,CK)0, with a much 
greater diminution in the amount of haemo- 
globin to 35 and even to 20 per cent., so that 
the colour index is low — 0*5 or less. The red 
cells are normal in shape but smaller than 
normal ; poikilocyte^ and normoblasts are rare. 
The blo^-platelets are much increased in num- 
ber. The leucocyte count is normal in the 
absence of complications ; some writers de- 
scribe a relative increase in the lymphocytes. 
(Plate 2, Fig. 1.) 

CHmeal i^ct^w^^The onset is gradual, 
with shortness of breath and fatigue progres- 
8ivd|y increasing. The patients are well-nour- 
ished, brunettes having a yellowish pale skin 
and blondes a white complexion ; occasion- 
ally, however, the cheeks remain red though 
the aiUBmia is considerable. The sclerotics are 
bhiiah, and there may be pigmentation about 
the joints, but there is no trace of jaundice. 
(Bdema of the eyelids and feet is common. 
Headadie, tinnitus, dizziness, neuralgia, and 
mental irritability are not infrequent, and 
finenorriiaBa, dysmenoirhoea, some disturbance 

meiistrzAtion or leucoirhoea is the rule. 



Slight fever may be present. Not uncommonly 
chlorotic girls are drowsy when up and cannot 
sleep when in bed. Faint-feelings are common, 
and there is palpitation. The pulse is full, soft, 
and of normal or slightly low blood-pressure. 
A bruit de diahle over the jugulars is best heard 
on the right side of the neck on inspiration. A 
systolic murmur is usually present over the 
cardiac area, louder when the patient is lying 
down, and as a rule most intense over the pul- 
monary artery ; it is generally soft, but is 
occasionally loud and harsh ; it may also be 
heard at the apex, or at both the apex and the 
base. The cardiac dullne^ss is usually increased 
upwards, and there may be pulsation over the 
upper part of the right ventricle where the 
pulmonary artery arises. The origin of these 
hflBinic murmurs has been much discussed. The 
urine is pale, i)oor in pigments, and often con- 
tains a trace of albumin. The appetite is capri- 
cious, and may be perverted, with a craving for 
acids, chalk, or earth (pica). Hyperchlorhydria 
w’ith the accompanying pain is common, and it 
has usually been considered — though this has 
been disputed by C. Bolton— that chlorosis dis- 
poses to gastric ulcer. Dyspepsia, with atonic 
dilatation and downward displacement of the 
stomach, is a frequent and early event. Con- 
stipation, wdiich is the result and not the cause 
of the chlorosis, is present in the great majority 
of the cases, and not infrequently induces piles. 

Complications. —Venous tlirombosis, prob- 
ably infective in origin, occurs in about 2 per 
cent, of all cases, usually in the legs, and may 
then cause pulmonary embolism. Thrombosis 
occasionally involves the cerebral sinuses and 
veins, causing intense headache, convulsions, 
optic neuritis, hemiplegia, coma, and death, 
but at first the symptoms may suggest hysteria. 
In less severe cases recovery, with or without 
hemii)legia, may follow. Optic neuritis in 
chlorosis may be due to otherwise latent throm- 
bosis of the cerebral sinuses. Signs of ex- 
oplithalniic goitre, usually in an incomplete 
form, complicate a small proportion of the 
cases. 

Diagnosis must be made from the secondary 
ansDmias which show a similar chlorotic type 
of the blood, but with leucocytosis and a colour 
index that is not so low. It is particularly 
important to distinguish chlorosis from the 
secondary aneemia aasociated with incipient 
pulmonary tuberculosis. As signs of hyper- 
th 3 ^idism are not uncommon in chlorosis, the 
distinction from early exophthalmic goitre must 
be remembered. The oedema may suggest renal 
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Plate 2— THK BLOOD IN (1) CHLOROSIS, 
(2) PERNICIOUS ANiEMIA. x 500. 
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disease. If a case does not rapidly improve on 
efficient treatment the diagnosis should be re- 
considered and search made for some definite 
cause for secondary anssmia. 

Prognosis. — The disease is readily curable 
by iron, but is extremely prone to relapse, 
especially if the treatment be prematurely 
abandoned. It rarely persists after marriage, 
and, except for accidents due to thrombosis, 
is never fatal. 

The treatment is by iron, preferably in the 
form of Blaud’s 5-gr. pill of ferrous suljihate 
and carbonate of potassium, taken three times 
daily after meals, one during the first, two dur- 
ing the second, and three during the third week 
and for four or five successive weeks before the 
amount is diminished. The treatment should 
be persisted in for three or four months at 
least, although the patient may be so well that 
difficulties arise. Constipation must be pre- 
vented, especially during the administration 
of iron. Occasionally the stomach does not 
tolerate this ])reparation, and freshly prepared 
reduced iron (troohisci ferri redacti of the 
British Pharmacopoeia, 1 gr.) or the scale ])re- 
parations (e.g. ferri et ammonii citratis gr. 
with a drachm of syrup in a tablespoonful of 
water, three times daily after food) must be 
substituted for a time. Organic; preparations 
of iron and hsBmoglobin are unsatisfactory, 
and hypodermic injections of iron are rarely 
found necessary. Purgation has been tried 
on account of Haldane and Jjorrain Smith’s 
determination of the excessive amount of 
plasma, but without success. In severe cases 
rest in bed for three weeks facilitates the 
cure. 

3. Pernicious Anaemia {ayn. Addisonian 
Anaemia ; Progressive Pernicious 
Anaemia) 

A severe, relapsing, and ultimately fatal 
anaemia of haemolytic but otherwise obscure 
nature, with characteristic blood changes. 

Etiology and pathology. — Pernicious anae- 
mia is a disease of middle life, three-quarters 
of the cases occurring after the age of 36, and 
is twice as common in males as in females. 
Pregnancy has been thought to he a factor, but 
some of the reputed cases may really be ex- 
amples of grave secondary anaemia. 

The haemolytic nature of pernicious anaemia 
is generally accepted ; Hunter localized the 
haemolysis in the portal area, on the grounds 
that the remains of the liberated haemoglobin 
were specially obvious in the liver in the form 


of haemosiderin, and that destruction of blood 
in the general circulation would be likely to 
be shown by haemoglobinuria, but this oon» 
elusion has been much debated. Haemolytio 
agents introduced into the general oiroulatiou 
produce deposits of haemosiderin in the liver 
and spleen just as in pernicious anaemia, be- 
cause this transformation takes place there, 
but it is probable that the haemolytic and 
phagocytic powers of the spleen, lymphatic 
glands, and bone-marrow are pathologically 
exaggerated by the ])oison and that the actual 
haemolysis occurs in the haemopoietic centres ; 
further, it has been shown that the kidneys only 
excrete haemoglobin when its content in the 
serum reaches a certain level. 

The haemolysis may be due to various causes. 
Thus, streptococcic infection of the stomach 
from pyorrhoea (Hunter), subinfection with 
Bacillus coli (Adami), excessive activity of 
Bacillus welchii in the colon (Herter), and 
protozoan infection have each been invoked. 
Dibothriocephalus anaemia, which so closely re- 
sembles pernicious anaemia, is thought to be 
due to a h 8 Bmol 3 rtic lipoid. It might, therefore, 
be considered that pernicious anaemia is not a 
disease due to a specific poison, but a symp- 
tom complex which may be brought about in 
several ways. 

Morbid anatomy. — The fat, which is con- 
siderable in amount, is bright yellow in colour ; 
the tissues are oedematous, and the serous 
cavities contain fluid. All the organs are pale 
and anaemic, but the muscles may be dark red. 
The heart is well covered with epicardial fat, 
and the myocardium, especially the musculi 
paijillares, shows fatty degeneration (“ tabby- 
cat striation ”). The marrow of the long bones 
is hyperplastic, blight red in colour, and soft. 
Microscopically it shows an excess of megalo- 
blasts, thus contrasting with the normoblastic 
reaction of the red bone-marrow in secondary 
anaemia. The liver is fatty, and Perl’s test 
shows a dex>osit of haemosiderin in the cells in 
the periphery of the lobules. The spleen varies 
in size ; usually it is slightly enlarged, but as 
the disease progresses the spleen gets smaller. 
There is usually excess of hsBmosiderin, the iron 
content being three times that of the normaL 
The h 8 smol 3 rmph glands may be prominent in 
size and number, but this is not constant. The 
kidneys may contain haemosideim, especially in 
the cells of the convoluted tubules ; and it is 
in these cases that casts containing hmmty* 
siderin are found in the urine (P. Rous). In soins 
instances the gastric mucous membtaqe ahow9 
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atrophy, but this is more probably a result than 
the cause of the disease. 

The brain shows focal depjencration in the 
white and grey matter, beginning around the 
pyramidal cells of the marginal grey matter, 
and as a result of destruction of these cells the 
medullated fibres in the white matter undergo 
secondary degeneration. The jdaques of de- 
generation are regarded by Woltmann as toxic 
in origin. Small foci of degeneration in the 
spinal cord appear first in the posterior, then 
in the lateral columns, and eventualiy becoiue 
confluent ; the change is most prominent in 
the cervical region, and is commonly present 
after death, even in cases in which there were 
no corresponding symptoms noliced during 
life. These lesions were found in 82 of Cabot V 
96 cases, or 85 per cent., and in 77 })er cent, 
of Minnich’s cases. As these cord changes— 
subacute combined degeneration— may occur 
before or without any anaemia, Janies Collier 
argues that they are not due to the anaemia, 
but that both the anaemia and the nervous 
degeneration are related not as cause and 
effect but as concomitant results of a patho- 
logical process which may }>e responsible for 
more than one toxin. 

Blood* — The sjiecific gravity is low (1030 
instead of 1056), the amount of vater and 
NaCl being increased, and of solids, jiotasMum 
andiron decreased. The total amount of the 
blood is much diminished, and there may be 
difficulty in obtaining it by ]mncture. The 
drop of blood is abnormal!} fluid, but may 
be of a good colour from tlie liigh colour- 
index. The number of llie red bloocbi or- 
puscles is much reduced— to below 2,0()(),()(K), 
and even down to 500,000. The cells vary in 
size (those much increased in size — megalo- 
cytes — ^being almost pathognomonic), show 
poikilocytosis, diffuse polychromatojihilia and 
stippling. The resistance of the red cells to 
hsBmolysis by hypotonic salt solut ons is in- 
creased. Nucleated red cells— normoblasts and 
megaloblasts — are constant, the latter being 
specially important. The number of erythro- 
blasts varies, and large numbers (blood crises) 
may appear in the circulation for a short time. 
The hasmoglobm is much reduced and may fall 
to 10 per cent., the reduction being proportional 
to the severity of the disease. The colour-index 
SB characteristically high, being over 1 and 
approaching 2. lliiB is due to the increased 
amoont of h»moglobin in the red cells, par- 
tumlariy the megalocytes. The blood-counts 
and hiemoglobin percentages run parallel. 
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With the advance of the disease the colour- 
index mounts higher, whereas in remissions it 
falls. The leucocytes are diminished, especi- 
ally the })olymorphonuclears, so that the 
lymphocytes appear to be relatively increased. 
Occasionally there is slight eosinophilia. There 
is an unimi)ortaTit increase in the number of 
myelocytes. The jJatolets are much dimin- 
ished. The essential diagnostic points are the 
great diminution of the red blood-corpuscles, 
the high colour-index, the presence of inegalo- 
hJasts and megalocytes, and leueoi)enia. (Plate 
2, Fig. 2.) 

Symptomatology. A special feature of the 
disease is the occurrence of remissions and ex- 
acerbations, so that though on the whole the 
term progressive jiernicious ansemia is justified, 
the course is not one of uniform deterioration. 
There may lie as many as six remissions during 
whi(‘h the hflemolytic process is arrested and 
the symptoms disajipoar, the blood sometimes 
becoming normal though often showing some 
evidence, such as large red cells, of the latent 
disorder. The first and the early remissions 
are more complete than the later ones. The 
remissions may (*omc on suddenly. The onset 
IS, as a rule, gradual, with increasing jiallor, 
\^eakness, and breathlessness on exertion, but 
in rare instances the symptoms apjiear to date 
from an acute gastro-intestinal attack. The 
waxy pallor of the skin is combined with a 
lemon-} ellow tint. OcTasionalJy the skin sho^s 
brovvnish pigmentation. There is oedema of the 
feet, and occasionally general anasarca appears 
rajudlv. Small hauiiorrhages may be seen in 
the skin and in the retina, but are not so 
common as in a])lustic ano'inia. I have seen 
conjunctival without retinal ha*nioTrhages. The 
mucous membranes s(‘t*ni bloodless, and in rare 
instances the oral mucosa may show pigmenta- 
tion before arsenic has been taken. The tongue 
may be sore, with superficial glossitis and ulcera- 
tion, especially dunng the iioriodic exacerba- 
tions. Oral sepsis is by no means constant. 
The ajipetite fails, attacks of abdominal pain 
may occur, and vomiting and diarrhoea, not 
necessarily due to arsenic, though this con- 
tingency should always be borne in mind, may 
be troublesome ; diarrlupa is said to occur in 
half the cases, and sometimes to be followed by 
improvement. The urobilin in the fsBces is in- 
creased during active haemolysis, and is an index 
of its degree Considerable gastro-intestinal 
hsemorrhages are rare. The hydrochloric acid 
in the gastric juice is deficient or absent. The 
spleen is palpably enlarged in a third and the 
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liver in a tliird to a fourth of the eases. Definite 
jauudiee is rare, and almost always due to some 
complication. The pulse is somewhat collaps- 
ing and of low blood-pressure; there may be 
excessive arterial throbbing, and palpitation is 
common. The heart may be dilated, and sys- 
tolic murmurs are almost the rule. Muscular 
weakness is a striking and often an early symp- 
tom, but occasionally a patient with very grave 
anaemia is able to continue at work. The sub- 
cutaneous fat is well maintained, so that the 
jiatients, though flabby, are very well nourisht‘d, 
and the contrast between their ap[)arent nutri- 
tion and real weakness and anaomia is remark- 
able. The bones may ])e rather tender. Low, 
irregular fever may x)€‘rsist for weeks when the 
disease is advancing, and the tem])erature may 
be higher during the exacerbations. Tingling 
in the extremities is estimated by Woltmann 
to occur in 80 per cent, of the cases ; its rela- 
tion to arsenical neuritis should be remem- 
bered. Deep sensation, especially of vibration 
and joint sensibility, is impaired, cramps may 
be troubh*some, and more definite evidence of 
the changes commonly present in the sx»inal 
cord may be shown by the presence of subacute 
combined degeneration with spastic or tabetic 
symptoms. Mental dullness and ajiathy arc 
common in advanced stages and may be cor- 
related with the degeneratn e foci in the brain. 
Definite psychoses aic rare, and arc xirobably 
toxic ill origin. 

The urine is usually normal in amount and 
pale ; though Hunter and others have de- 
scribed a dark colour due to jiathological 
excess of urobilin, especially during the exacer- 
bations. Albumin in small quantities is not 
uncommon, but casts are somewhat rare. The 
iron IS much increased, and lisemosiderin may 
be found in renal casts and cells (P. Jious). 

Death from increasing weakness is often 
preceded by semicoma for some days. A fatal 
termination may be ])recix)itated by xmeumouia 
sometimes almost latent. 

Diagnosis depends on an accurate blood 
examination, and in cases seen during a re- 
mission several blood examinations may be 
ne(*e&sary. KSome cases of latent ratcinoma of 
the aiomach without a })alpable tumour may 
have a lemon-tinted skin and clinical symp- 
toms which strongly suggest permcious anssmia, 
but such cases rarely have a red blood-count 
under 1,500,000, or a high colour-index, or 
megaloblasts. In grave posUmdarial ancemia 
the blood picture may be that of i>emicious 
anSBmia. In some cases of hcquired haaniolytic 


jaundice the blood may resemble that of per- 
nicious ansBmia and a distinction may be diffi- 
cult, though the corpuscular resistance ahoald 
be low in haemolytic jaundice. 

Prognosis is practically fatal ; Cabot re- 
gards 3 out of 1,200 cases in which no relapse 
occurred for six years as cures. As a rule, 
life is not prolonged for more than three years 
after the onset, and many cases prove fatal 
in a much shorter time. The acute, subacute, 
or chronic nature of the ease naturally influ- 
ences the opinion as to the duration of life, and 
this also depends on the duration of the re- 
missions. The number and duration of the 
remissions vary considerably ; out of 329 cases 
in which the remissions were accurately re- 
corded, C^abot found that a year was the most 
frequent duration of a remission ; the first re- 
mission is most likely to be complete also. 
The cases associated with Dibothriocephalus 
lulus are said to be curable if the worm be 
removed. 

Treatment.— Brilliant results have been re- 
corded after almost every form of treatment, 
but it is difficult to eliminate the possibility 
that a spontaneous remission coincided with 
the treatment. It is disappointing to find that 
an unbiased investigation by Bloomfield at 
the Johns Hopkins Hos^ntal did not show any 
evidence that arsenic, transfusion of blood, 
splenectomy, or elimination of infective foci 
prolongs life in this disease. Cabot also doubts 
if any drug, even arsenic, has any considerable 
influence over its course. Arsenic in the form 
of Fowler's solution, beginning with 2 min, 
and working up to 1.5 min. three times a day 
after food, is usually employed. A watch 
must be kept for its toxic effects on the ali- 
mentary canal, such as vomiting and diarrhoea, 
and for peripheral neuritis. Intramuscular in- 
jections of salvarsan preparations have been 
recommended by Byroin Bramwell, who intro- 
duced the use of arsenic in 1875, and reports 
laudatory and deprecatory have been published. 
Cacodylatc of sodium, bone-marrow, and in- 
halations of oxygen are placebos with less to 
recommend them. More recently splenectomy 
has been prac'tised but, though vaunted at first, 
is now in the stage of considerable criticism, and 
has been abandoned at the Johns Hopkms 
Hospital. Among W. J. Mayo’s 50 cases of 
splenectomy the operative mortality was 3, or 
6 per cent., but in 10, or 20 per cent., spleneo* 
tomy prolonged life. Transfusion at the Johns 
Hopkms Hospital in cases already splexieo* 
tomized did not show that the blood was 
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better than in other cases. Trans- 
futton of blood has been extensively employed, 
and has been described by Ottenberg and 
libman as the best remedy but not a cure 
for pernicious amemia, as it causes remissions 
in half the cases. Transfusion of moderate 
amounts, 500 to 1,000 c.c., should be made 
after a Wassermann test has been performed 
on the donor and tests to eliminate haemolysis 
and agglutination have been carried out. 
Haemolysis is likely to occur in repeated trans- 
fusion. At one time antistreptococcic serum 
and simple horse-serum were employed. Small 
doses of benzol and of X-rays have been recom- 
mended on account of their stimulating influ- 
ence on the bone-marrow, but their effects must 
be carefully watched. Glycerin, intestinal anti- 
septics such as salol and ^-naphthol, vaccunes, 
and free purgation have also been recom- 
mended. Iron probably does more harm than 
good. 

Best in bed, with as much fresh air and sun- 
light as possible, is advisable. Feeding may be 
difficult from the distaste for food, but it does 
not appear that restriction of proteins in order 
to minimiij^ intestinal putrefaction is really 
effective. In spite of a philosophic doubt as 
to its efficacy, arsenic should be cautiously 
pressed. 

4. Aplastic Anemia 

In this grave form or phase of ansemia the 
reaction of the bone-marrow is defective. 

Pathogenesis. — Aplastic anaemia has usually 
been regarded as a form of pernicious anajmia 
in which the red bone-marrow fails to regener- 
ate the blood. But recently J. H. Musser, 
jun., and others argue that there is no evidence 
of hesmolysis, such as would be provided by 
jaundice, urobilinuria, or visceral hsemosider- 
osis, and that aplastic anaemia is entirely due 
to aplasia of the bone-marrow whi(.'h is caused 
by the selective action of a poison (myclo- 
tozin). In other words, that aplastic anaemia 
is distinct from pernicious anaemia. It is 
known that benzol and trinitrotoluene cause 
aplastic anaemia ; benzol poisoning is charac- 
terized by purpura haemorrhagica, almost com- 
plete absence of blood-platelets, and progres* 
idve leucopenia, which persists after the cause 
is lemov^. In the case of trinitrotoluene, 
B. Hoore inclines to the view that aplastic 
anannia results from exhaustion of the bone- 
maifow due to increased strain entailed by 
the increased h«moglobin metabolism. Infec- 
tiew such as stomatitis may produce a poison 
iifhidi, either from its virulence or because the 


resistance of the bone-marrow is inherently or 
temporarily impaired, paralyses or destroys the 
hsBmatopoietic tissues. 

Morbid anatomy.- The red bone-marrow 
is yellowish-white, fatty, and contains few if 
any cells. Heemosiderosis, or deposit of iron 
in the liver and other viscera, which is such a 
noteworthy feature of pernicious anaemia, has 
rarely been noted. The spleen resembles that 
in pernicious anaemia. The serous membranes 
show numerous j)unctatc haemorrhages. 

Symptomatology. — Grave anaemia without 
any evidence of regeneration of the blood is 
the characteristic feature of the disease, which 
resembles perni(‘ious anaemia except that its 
course^ is acute and without remissions. The 
number of red cells is reduced to a million or 
less ; the colour-index is usually under — often 
considerably under — one ; signs of activity of 
the bone-marrow- su('h as nucleated red cells, 
myelocytes, myeloblasts, polychromatophilia, 
and anisocytosis — are absent ; and the platelets 
are diminislicd to 25 per cent, or less of the 
normal. There is leucopenia to 3,000 or much 
below, and the granular cells arc absolutely 
reduced (pol^Tuorphonuclears being 8-20 per 
cent.), so that there is a relative lympho- 
cytosis. The disease is essentially one of early 
adult life ; among L. W. Smith’s 61 collected 
cases the average age was 29 J years, and the 
sexes were equally attacked. It is specially 
prone to be accompanied by cutaneous and 
mucous hflemorrhages, which may be so exten- 
sive as to suggest that they are the cause of 
the anaemia, and by fever, which is often higher 
than in other forms of anaemia. The lemon 
tint of pernicious anaemia is not seen in the 
skin or conjunc.tivae. There is no hepatic or 
sj)lenic enlargement. The disease runs a rajjid 
course in a few weeks or months ; the average 
duration of Smith’s 50 (jollecsted cases was three 
months, and out of Cabot’s 24 cases 5 only 
lasted longer than this. 

A chronic ajilastic anaemia (hyj)oplastik8Bmia) 
has been described as due to exhaustion of the 
bone-marrow, either inherited or acquired, 
with the result that the bone-marrow is unable 
to maintain the normal standard of the blood 
(Parkes Weber). 

Diagnosis. — It has generally been con- 
sidered that a certain diagnosis can be made 
only by insi)ection of the bone-marrow, but 
Musser, who has analysed 59 cases, considers 
that the clinical and hsematological features are 
sufficient. A careful blood examination may be 
necessary to distinguish the disease from acute 
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lymphoid leuksemia, especially in an alcuksemic 
phase when the total white count is not raised, 
for casual examination of a stained film may 
suggest the latter disease. In young children 
the condition must also be distinguished from 
von Jaksch’s ancemia by examination of the 
blood. 

The prognosis is almost uniformly hopeless, 
but, assuming that the life of the red blood- 
corpuscle is Ijetween Zoga’s estimate of ten 
and Ashby’s of thirty days, the whole of the 
bone-marrow is not destroyed or paralysed at 
once, at least in those cases lasting for more 
than a month. It is therefore important to 
remove any continuous source of poison such 
as benzol, trinitrotoluene, or toxins from an 
infective focus. 

Treatment in the past has been on the same 
lines as for pernicjious anaemia, but it would 
ap 2 )ear to be advisable to avoid the use of 
arsenic, which would stimulate the exhausted 
bone-marrow, and to rely on transfusion of 
blood from a donor of the same group or of 
Group IV. The patient should be kept abso- 
lutely at rest. 

5. Chronic Splenic An.emia 

A condition charac.terizcd by (1) chronic 
splenomegaly which cannot be correlated with 
any recognized cause ; (2) absence of enlarge- 
ment of lymphatic glands ; (3) chlorotic 

anaemia ; (4) absence of Icucocytosis and 

usually the presence of leucopenia ; (5) j)eriodic 
gastro-intestinal haemorrhages ; (G) prolonged 
course without any tendency to spontaneous 
cure, though splenectomy — if successful —is 
usually curative. 

Etiology. — It is not hereditary or familial. 
In this country females about puberty arc 
rather more often attacked than others, but 
the sex- and age-incidence vary considerably. 
The cause is unknown ; a streptothrix and 
a pleomorphic diphtheroid organism (Bacillus 
hodgkini), also found in lymphadenonia by Bunt- 
ing and Yates, have been described, but con- 
firmation is required. At present it may be 
assumed that a chronic toxic or infective pro- 
cess is located in the spleen, which therefore 
undergoes fibrotic enlargement, and that the 
large spleen mechanically causes gastric haemor- 
rhage and so anaemia. 

Morbid anatomy. — The splenic enlargement 
is considerable ; the organ, on an average, 
weighs under 2 lb., and so is very much less 
than in Gaucher’s disease (see p. 62). It may 
show adhesions and pericapsulitis. The splenic 
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vein is enlarged, tortuous, and often ehowa 
endophlebitis. The vasa brevia in the gaetro- 
splenic omentum are dilated, and the veins at 
the lower end of the oesophagus become vari- 
cose and sometimes ulcerated. Microscopic- 
ally the s])leen shows chronic diffuse inflamma- 
tion both of the connective and parenchymatous 
tissues. 

Symptomatology. — The onset is gradual 

and the course very chronic. The cardinal fea- 
tures are splenomegaly, haemorrhages, and the 
blood changes. The splenic enlargement always 
precedes the anaemia, sometimes by a very long 
interval. Periodic gastro - intestinal haemor- 
rhages are probably brought about mechanic- 
ally by kinking of the vasa brevia in the gastro- 
hepatic omentum, the blood often coming from 
an oesophageal varix. The amount lost may 
be very large, or prove fatal, and the resulting 
anaemia be very profound. The anaemia is of 
the chlorotic type, with a low colour-index. 
The leucocytes arc not increased in number, 
and, indeed, arc usually diminished. In some 
cases there is a relative lymphocytosis. There 
may be a few myeloc 3 rte 8 in the blood. The 
lymphatic glands are not enlarged, and the 
liver is not increased in size unless cirrhosis 
(Banti’s disease) has supervened. The skin is 
sometimes i)igmented, either diffusely or only 
on the abdomen. (Edema of the feet, cardiac 
murmurs, slight jaundice, and ascites without 
]iepati(; cirrhosis are soinetimes described. In- 
digestion and abdominal discomfort may be 
present. 

Diagnosis must be made from other forms of 
splenomegaly with aneemia. Leukcemia can be 
recognized by a blood-count. In latent portal 
cirrhosis the spleen is seldom so large as in 
splenic anaemia. The metasplenomegalic form 
of biliary cirrhosis^ in which splenic precedes 
hepatic enlargement, is characterized by per- 
sistent jaundice. Chronic obstruction, of the 
splenic vein exactly imitates splenic anaemia. 
Syjihilis of the liver and spleen can be recog- 
nized by the Wassermann reaction. Lymphade- 
norm nearly always gives rise to enlargement 
of lymphatic glands, and so can be recognized. 
Chronic infective endocarditis sometimes simu- 
lates splenic anaemia very closely, but in such 
cases persistent albuminuria or hmmatuiia may 
be present. 

Massive tuberculosis of the spleen^ in which 
there is very considerable enlargement withofit 
much evidence of tuberculosis dsewhete,. k 
rare, but may imitate splenic anaemia, 
which it differs mainly in the greater 
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nenoe of splenic pain and in the presence of 
henstic and glandular enlargement. Chronic 
Bjilenomegdlic hasmolytic jaundice, which may 
dosely resemble it in the periods when jaundice 
is sli^t, can be recognized by the determina- 
tion of the fragility of the red blood-corpuscles. 

Pt^fnosis. — The disease may last for ten 
years, but usuaUy is not so prolonged ; as 
a rule when hsemorrhage has occurred the 
outlook becomes serious, as deaUi may follow. 
Ascites usually means that hepatic cirrhosis 
(Banti’s disease) has supervened. If splenec- 
tomy is successfully performed the outlook is 
good, otherwise there is little chance of cure. 

Troatment. — Medical treatment consists in 
good hygienic conditions, iron and arsenic by 
the mouth, and salvarsan intravenously. The 
application of X-rays to the splenic region has 
bwn followed by diminution in the aho. of the 
organ, but it has not been proved that the 
benefit is permanent. Transfusion of blood 
may be useful in enabling a very anaemic patient 
to undergo splenectomy, but should not be 
regarded as a curative measure. Splenectomy 
is the only really successful form of treatment ; 
but widespread adhesions make it difficult, and 
there is a risk of severe or fatal posto])erative 
hiemorrhage. The operative mortality has 
been estimated at 12*5 per cent. In another 
series of 27 cases — ^at the Mayo clinic — there 
were 3 operative deaths and a total of 8 deaths 
in ten years, hsBmorrhage being fatal in 2 cases, 
one five and a half years after operation ; in 
3 other cases hsBmorrhage occurred two or 
three times after operation, but the patients 
eventually got well. Out of 51 casiss o])erated 
upon, death occurred in 7, or 11-7 i)er cent. 
(W. J. Mayo). 


GAUCHEB’S disease, OB LARGE-CELLED 
SPLENOMEGALY 

This rare condition has generally been in- 
cluded as a subgroup of chronic splenic anaemia, 
from which, however, it differs widely both in 
its morbid anatomy and its clinical characters. 
Its special features are its familial but not 
hereditary occurrence in childhood, the large 
wife of the spleen (averaging 7 lb.) followed by 
similar hepatomegaly ; the presence in the 
imleen» liver, bone-marrow, and lymphatic 
gunds of large cells measuring 20-40 m or 
even more ; its very chronic course, averaging 
nineteen years ; a brownish-yellow discolora- 
‘ of the ■ 


skin ; a yellowish wedge-shaped 
tllelEenuig of oonjunctivw ; the late inci- 
of hmotrhages and anenua ; and pro- 
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gressive leucopenia from the start. Jaundice 
does not occur, and ascites is exceptional. Out 
of 19 authentic cases, 5 only were males. For 
the certain diagnosis of Gaucher's disease, de- 
tection by the microscope of the characteristic 
cells is necessary. As Mandlebaum points out, 
these cells must be distinguished from the large 
cells derived from the reticular cells of the 
heemopoietic organs, as the result of various 
agents, bacterial, toxic, metabolic, or chemical. 
Thus, in diabetic lipoidacmia, cells in the spleen, 
and, in animals fed on fat or cholcsterin, cells 
showing some resemblance to the Gaucher 
cells have been found. Gaucher cells, how- 
ever, show structural differences, and never 
contain fats or lipoids. Sj)lenectoniy gives the 
best results, but, as the morbid process is not 
confined to that organ, cannot be considered 
as a radical cure. 

BANTl’S DISEASE 

Though often used as a synonym for splenic 
ansBinia, this name should be restricted to 
those cases in which hepatic cirrhosis and ascites 
have supervened. Banti described three stages 
of “ splenomegaly with cirrhosis : the first, 
or preascitic, lasting three to five years, is 
splenic anaemia ; in the second or transitional 
stage, lasting a year to a year and a half, 
anaemia, ill-health, gastro-intestinal disturb- 
ance, diarrhoea, and piles appear ; the third 
stage, which may rightly be c-allcd Banti's 
disease, is characterized by cirrliosis and con- 
traction of the liver, ascites, haemorrhages, and 
wasting. The morbid anatomy is that of 
splenic anaiJiiia with multilobular cirrhosis of 
the liver in addition. Diagnosis must be made 
from ordinary multilobular cirrhosis by the 
history, and from syphilis of the liver and 
sj)leen by the Wassermaiin reaction. Treat- 
ment is on the same lines as in splenic anaemia, 
but sjfienectomy, which gives the only chance 
of reeovery, is attended by a much higher 
mortality, probably about 50 per cent. 

6. An.®MIA BsEUDO-LEUKiEMICA InFANTUM 

(von Jakscu) 

Splenomegaly with grave anaemia and myel- 
aemia in infants, from which recovery usually 
occurs. It is sometimes called Splenic Anaemia 
of Infants. 

Hiftorical note. — The condition was de- 
scribed by von Jaksch in 1889, but its existence 
as a definite disease rather than as a form of 
secondary anaemia due to various causes has 
been much debated. At present the general 
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view appears to be that, though it may not be 
a definite disease, it is convenient to recognize 
it as a clinical entity. 

Etiology. — It oc(5urs within the first three 
years of life, usually beginning about the end 
of the first year, and attacks males more often 
than females. It is not hereditary, but twins 
have been noted to be affected, probably from 
the similarity of their circumstances. It Ls a 
disease of the poor, and has been thought 
to be favoured by prolonged suckling and to 
be specially frequent in Jews. It may be 
associated with evidentje of rickets, or (5hroni(5 
gastro-intestinal disturbance. In spite of its 
resemblance to infantile kala-azar, there is no 
evidence that it is due to any definite infection, 
and it has been thought that it is not a special 
disease but only a collection of symptoms or 
a syndrome which may be produced by various 
factors, and that its differences from chronic 
secondary anaemia arc due to the manner in 
which the bone-marrow reacts in infancy. 

Morbid anatomy. -The spleen, which may 
weigh eight or ten times more than normal, is 
firm, and on section and microscopically may 
show fibrosis. The lymphatic glands may 
show a similar change, and the liver some in- 
crease in the contained fat. In some cases 
regarded during life as infantile splenic anaeiiiia, 
myeloid transformation in the spleen and liver 
has been found ; thus suggesting that the cases 
were really examples of leuksBrnia. The bone- 
marrow shows some hyperplasia. 

Symptomatology. — The onset is gradu<al 
and the course of the disease chronic. The skin 
l)resents a transparent pallor with a green- 
ish yellow hue, and the mucous me?nbranes 
are blanched. The s])lccn, which commonly 
reaches down to the crest of the ilium, usually 
is very considerably enlarged when the infant 
comes under observation, and is mainly re- 
sponsible for the protuberant abdomen. The 
liver and lymphatic glands seldom show more 
than slight enlargement. Epistaxis, which 
may be the earliest symptom, and small cuta- 
neous hasmorrhages are common. There may 
be j)uffiness of the face and extremities, 
which varies from time to time, and the urine 
may show a trace of albumin. Irregular fever, 
rarely about 102° F., may occur. Ascites and 
jaundice are not seen. There may be evidence 
of rickets ; diarrhoea and broncho-pneumonia 
are frequent complications, and are the usual 
causes of a fatal termination. 

The blood. — The erythrocytes are dimin- 
ished to between two and three million per c.mm. 
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and the colour-index is low. Nucleated sred 
blood-corpuscles — ^normoblasts in greater num- 
ber than megaloblasts — are common. Poikilo- 
C 3 rtes, megalocytes and microc 3 i;es, and baso- 
phil and polychromatophil degeneration occur. 
There is usually leucocytosis, which may reach 
50,000 but is commonly under 30,000. The 
mononuclear cells are generally increased, and 
myelocytes — about 5 per cent, — are almost 
constantly found. Thursfield refers to cases in 
which a terminal lymphocytosis produced the 
blood picture of acute lymphoid leuksemia. 

Diagnosis. — It is important to recognize 
cases of secondary ansemia due to congenital 
syphilis, tuberculosis, rickets, and other causes, 
for in the presence of such a factor a case of 
supposed infantile splenic anaemia should be 
transferred to that category and treated on the 
appropriate lines. The spleen is seldom so 
large in these conditions, and the Wassermann 
and tuberculin tests will be valuable guides. 
Ordinary antemia and myeloid leukaemia can 
usually be eliminated by a blood-count, but 
there appear to be transitional cases between 
the two diseases. 

Prognosis. — The course of the disease is 
very chronic, but with suitable treatment re- 
covery usually occurs, according to Thursfield, 
in 65-70 per cent, of all the cases. The anaemia 
disappears before the splenomegaly; in some 
cases both persist into adolescence. The onset 
of complications, such as broncho-pneumonia, 
is ominous. 

Treatment. — Good hygienic conditions such 
as fresh air and sun, and careful dieting, with 
plenty of protein such as raw-meat juice, 
scraped meat, and eggs, are more effective than 
medicinal treatment. Hutchison speaks highly 
of out flour. Cod-liver oil and iron should be 
employed, but arsenic is disappointing. For 
diarrhoea intestinal antiseptics may be tried. 
Splenectomy appears to be unnecessary in a 
disease in which recovery so frequently follows 
less heroic treatment. jj j, Rolleston. 

ANAESTHETICS. Selection of tlw Mme- 
thetice — In order to ensure successful results 
from the administration of aninsthetics, the 
first necessity is to choose the most suitable 
agent and give it in the most appropriate way 
in every particular case. The chief considera- 
tions are (1) the condition of the patient and 
his general physique, and (2) tiie site and 
nature of the operation. 

1. Clonditio& of the patient.— For a patient ^ 
normal health and having an opeiafmn of zmi 
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speoial severity, ether is the best ansBsthetic 
m which to rely. For the greater comfort and 
oimvemence of the patient it may be preceded 
by nitrous oxide, or ethyl chloride, or various 
aUcaloids. The physique and the tempera- 
ment of the patient must be considered in their 
bearing upon the way in which the aneesthetic 
shall administered. Ether is given accord- 
ing to two main methods — (1) the open, (2) 
the closed. In such an operation as the radical 
cure of hernia the closed method should be 
chosen if it suits the patient’s physique, be- 
cause (1) it admits of a quicker and a more 
tasteless induction, (2) a full degree of narcosis 
is more rapidly attained, (3) after-effects are 
slight in such a case as we are considering, (4) 
the objections of cyanosis, free mucous secre- 
tion, etc., are avoidable, in an operation of 
no great length, with the j)rcliininary use of 
atropine. If the patient is obese, short-necked, 
and florid, or if he has marked inability to 
breathe through his nose, closed methods are 
best avoided. Similarly, if he is highly nervous 
and apprehensive, success is achieved more 
conveniently by a gradual rather than by a 
sudden method of induction. For a normal 
adult, then, undergoing an operation of about 
half an hour’s duration, gas and ether may be 
chosen as the routine method. For children 
under about 6 I prefer the open method, 
initiated by small quantities of C.E. mixture, 
and for old persons I generally select the 
latter mixture throughout. With young chil- 
dren it is usually desirable to give the anajs- 
thetic while the child lies in bed and to carry 
him, when unconscious, into the operating 
room. The less he knows about any unusual 
arrangements the better. 

Now let us consider the j)osition of the per- 
son whose condition is not that of normal 
health. In the case of the head and neck our 
procedure may be modified by partial uncon- 
sciousness or delirium resulting from accidents ; 
here chloroform gradually given is best, and 
the anaesthetic must be used very sparingly. 
It may also be modified by difficulty in breath- 
ing due to mechanical narrowing of the airway, 
as in tumours of the neck, diphtheria, laryn- 
geal growths, etc. ; here chloroform in diluted 
nom is always to be chosen. Some ether may 
be used upon the open mask from time to time, 
but all closed methods must be rigorously 
avoided. The mouth should be opened slightly 
by a gag before the administration begins. 
|Kmm 0 wUhin the chest, if it affects the lungs, 

, makes the use of closed ether un- 
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desirable, if not impossible. In chronic cases 
C.E. and, often, open ether in addition answer 
well. In acute conditions chloroform given 
with oxygen is generally the ansBSthetic of 
choice. In ac.tive phthisis ether should be 
avoided altogether. In cardiac affections, 
where compensation is complete, the anaesthetic 
can be chosen on the usual grounds. Where 
there are failing compensation and dyspnoea 
all anaesthetics have added danger ; this is 
diminished by tlie use of open ether and 
oxygen. Usually, the administration should 
begin with C.E. mixture. Abdominal distension 
also prevents the employment of (;losed methods 
if it is so marked as to interfere with the 
movements of the diaj»liragm ; (\E. and open 
ether arc best for such cases. It is well to 
keep the narcosis light till the distension has 
been reduced, as by letting out fluid, delivery 
of a cyst, or opening of a distended gut. Jn 
diabetes the sugar should be reduced by diet- 
ing, etc., as far as possible, before operation. 
Local analgesia should be chosen when applic- 
able. Am))utations have been successfully per- 
forme<l under gas and oxygen with the help 
of local analgesics, and the method seems 
admirable. The danger of general anassthesia 
is that coma is likely to follow. 

2. Site and nature of the operation. — Opera- 
tions uix)n the brain are best performed either 
under chloroform, using Vernon Harcourt’s 
method or a Junker, or under infusion anaes- 
thesia. Narcosis is deep only for making the 
flap and fur incising the dura mater. Often the 
anaesthetic can be discontinued till sewing up 
begins. Eye oj^erations requiring general anaes- 
thesia may be performed under ether when 
additional vascularity is unimportant. Thus, 
excisions of the globe and operations for squint 
are conveniently perfonned when a full ether 
anaesthesia has first been instituted by gas 
and ether or by other means. Chloroform is 
better for iridec.tomies and similar procedures, 
a special mask being used which just fits over 
the nose and mouth and ]>ennits continuous 
drojj administration while the operator is at 
work. Operations upon the tongue, fauces, 
jaws, etc., unless of quite short duration, re- 
quire special arrangements so that the anaes- 
thetic may be continued during the operation. 
The older method, which is satisfactory, con- 
sists of first obtaining a full ether anaesthesia 
and then continuing with chloroform, delivered 
through a tube from a Junker’s inhaler. Crile’s 
tubes introduced into the naso-pharynx have 
made continuous administration of ether j>os- 
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fiible in such cases. The method is excellent 
in feeble subjects. Again, infusion anaesthesia 
is especially applicable to these cases. Better 
still, in expert hands, is the use of intratracheal 
insuflflation of ether. For removal of tonsils 
and adenoids, gas and oxygen or ethyl chloride 
arc most suitable, if the guillotine only is to 
be used and the operator and anaesthetist are 
accustomed to working together. For enuclea- 
tions or with a strange anaesthetist, C.E. mix- 
ture is far more certain to give a sufficient 
anaesthesia, whi(‘.h may be continued with 
cJiloToform from Junker's inhaler tube. Better 
still is a very deep ether narcosis secured by 
the o])cn method. For operatirms u)Km the 
larynx chloroform is given from a Junker's 
tube inserted into the uf)per opening of the 
tracheotomy tube, for j)reliminary trache- 
otomy is necessary in most of these ca.s(\s. 
Infusion anaesthesia can be employed if pre- 
ferred. For hronchoscojiy and similar proced- 
ures chlorofonn is the anaesthetic of choice, and 
after anaesthesia has been reached it is main- 
tained by the delivery of tlie vapour down 
the bronchoscope from a J anker’s tube. It is 
important to obtain deep narcosis in the first 
instance before any attempt is made to pass 
the bronchoscope into the larynx. Oj)crations 
upon the neck, including yoitre, may be most 
serious from the anaesthetist’s point of view. 
Usually closed methods are to be avoided and 
reliance placed upon open ether preceded by 
morphia and atropine. Those accustomed to 
its use prefer intratracheal insufflation. Crile’s 
method for using gas and oxygen, after the 
patient has practised taking it for several days, 
in conjunction with local analgesics and hypo- 
dermic injections, is especially recommended 
for the worst forms of exo])hthalmic goitre. 
Such cases are dangerous, no matter what form 
of general anaesthesia is used. Operations upon 
the cMst, if associated with a free removal 
of chest-wall and opening of tlie jdeura, should 
be done under intratracheal insufflation of 
ether. The more usual procedures, such as 
resecjtion of rib for empyema, are best per- 
formed with the use of C.E. mixture or pure 
chloroform if there is much lung disease. 
Where there are cyanosis and shortness of 
breath the risk of cardiac failure is so great 
that open ether should be employed as soon 
as possible after the initial chloroform, in 
spite of the deleterious effects of the ether, 
on the lung. Oxygen with the ansesthetic is 
highly desirable in such cases. Position is all- 
important in empyema, and the patient musii 
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be placed, as far as the surgeon can possibly 
allow it, on the affected side. Abdofninal 
operations are best performed, as a rule, under 
open ether preceded by atropine gr.), 
but it Ls often advisable to pass through the 
first two stages of ansDsthesia with C.E. mix- 
ture, particularly in the case of strong or 
alcoholic subjects. Gas and ether and similar 
methods are not recommended unless the 
operation takes no longer than twenty min- 
utes or so. For all operations below the um- 
bilicus, spinal analgesia give^ good results in 
expert hands. Rectal operations require deep 
ether narcosis. Those of short duration may 
have gas and ether, the longer ones open ether. 
Morphia and atropine should generally be used 
beforehand. 

Nitrous oxide (N2O, Nitrous Bdonoxide). 

— “ Laughing gas ” alone, or with air or 
oxygen, being the safest known anaesthetic, 
should be used in all operations lasting up to 
about a quarter of an hour in which absolute 
muscular relaxation is not essential. It must 
not be relied upon alone if an ansesthesia of 
more than about half a minute is required 
for cases in which the face-piece has to be re- 
moved to allow o])eration ; unless the anses- 
thetist is expert with the nasal method of 
administration. It suffices for incising an 
abscess or whitlow, etc., and for removal of 
one or a few teeth. 

Method of administration. — Whether the 
patient is lying or sitting, arrange him so 
that the chest is in its natural relation to 
the shoulders, the neck being neither flexed 
nor extended. Insert a small prop between the 
first incjisors, or elsewhere as necessary, in the 
case of tooth extraction, and carefully fit on 
the face-piece so that all air leakage round 
its edge is excluded. Turn the foot key so as 
to fill the bag about two-thirds full. Instruct 
the patient to breathe quietly in and out of the 
mouth. Having seen that the expiratory valve 
is working, and knowing therefore that the 
face-piece is fitting accurately, turn the stop- 
cock so as to admit gas from the bag to the 
face-piece. It will be inhaled into the lungs, 
expirations escaping through the expiratory 
valve into the air. Keep the bag nearly fuB 
by frequent gentle turns of the foot key. 
Breathing becomes deeper and the pulse fuller. 
After about twenty seconds consciouBneSB ia 
lost. A little later the third stage, surmopl 
ansBsthesia, is entered upon. The bzeatUn^ 
which has been rhythmic, becomes 
and jerky, and the characteristic . 
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{laaid. The face is more or less dusky. Clonic 
mnsoolar contractions are common, and some- 
fames tonic spasm occurs, resulting in opis- 
thotonos. The conjunctival reflex disappears 
but not the comeal; the pupils are widely 
dilated. These symptoms of anaesthesia usually 
arise after about thirty breaths. The available 
anaesthesia from nitrous oxide is slightly pro- 
longed if, towards the end of administration, 
the expiratory valve is closed and rebreathing 
permitted for a few respurations. It is obvious 
from what has been said that the anaesthesia 
of pure nitrous oxide is curtailed by the advent 
of what are truly asphyxial symptoms, which, 
if the administration is to be prolonged, must 
be prevented from arising. This is attained 
by the use of air or the admixtu)‘e of oxygen. 
With either of these measures it is possible to 
continue administering gas in such a way that 
operations of ten minutes’ duration or more 
can conveniently be performed, and the anaes- 
thetization can be continued by the nasal route 
when the operation involves the mouth, as in 
the extraction of several teeth. 

With gas and air, the administration is begun 
as with nitrous oxide alone. After about ten 
breaths, one breath of air is permitted by oi)en- 
ing the stopcock ; then five more breaths of gas 
ai^ another of air are given, and, when ansos- 
thesia is obtained, breaths of gas two or three at 
a time are alternated with breaths of air in such 
a way that the stertor or clonic movements 
when just arising are immediately checked. 
In this way the administration of gas and air 
may be continued for a considerable time. 
The extent to which air is admitted varies with 
different individuals; the stronger and the 
more plethoric the patient, the less can air be 
used ; the more anaemic or w^eakly, the more 
is it needed. For gas and oxygen 6})ecial 
apparatus of a more elaborate nature is re- 
quired. The use of this and of continuous nasal 

C l is best reserved for socialists or those who 
V6 frequent opportunities for employing such 
measures, descriptions of which must be sought 
in works on anaesthetics. 

Ellnl cUnide (C2H5CI) . — The use of this 
anaestaetic is also restrict^ to short operations 
or to the introduction of more formidable 
agents. Ethyl chloride is of extreme value 
imen nitrous oxide is not applicable, and its 
gmt portability and the simplicity of the 
iq^ipsimtiis are great advantages ; but its use 
li not without danger, and therefore it should 
lotiaoe xdlxouB oxide except for good 
In ihe cas# of young children, for 


example, it is often invaluable ; they give a 
very short period of anaastbesia with nitrous 
oxide and easily become convulsive. 

Method of administration. — Except in in- 
fants, for whom it can be used efficiently from 
a Skinner’s mask, ethyl chloride should be 
given by a process of rebreathing from a closed 
inhaler. The simplest apparatus consists of 
the small bag of a Clover's inhaler supplemented 
by a metal tap through which ethyl chloride 
can be squirted into the bag ; or a small tube 
may be fitted on to the top and the drug tilted 
in through this. The metal mount of the bag 
fits straight on to a face-piece, and this, with 
a tube of ethyl chloride, completers the neces- 
sary outfit. The dosage must be regulated 
carefully. For a child, squirt 2 or 3 c.c. into 
the bag ; for a woman, 4 c.c. ; and for a man, 
5 c.c. Fit the face-})iccc aeouratcly to the 
face, the bag hanging dow'n. Instruct the 
patient to breathe quietly and raise the face- 
piece wuth the second inspiration, replacing it 
so as to catch the exi)iration in the bag. Now 
gently raise this, the face-])iocc remaining in 
close apposition to the face. At the fourth 
breath gi\'e another insjnration of air. By the 
fifth breath tlic bag should be held at right 
angles to tlie fa(;e-])iece. Tlic patient is now 
unconscious, and after two more breaths the 
oi)eration may be i)crformed, no further anaes- 
thetic being required unless obvious signs of 
recovery arise before the operator has finished. 

The aneestliosia from ethyl (ihloride is 
marked by none of the violent respiratory or 
muscular })lieiiomena seen with nitrous oxide, 
nor does the colour change greatly, and for 
these reasons it is not easy for the inexperi- 
enced to decide when enough has been given. 
Fixed globes of the eyes and absent conjunc- 
tival reflex arc enough to d(*,teniiinc the end 
of the administration ; stertor is not always 
present, and should not be w^aited for, if the eye 
signs are already j)resent. A prop should always 
be placed between the teeth before beginning, 
for there is often s])asm of the jaw muscles. 

Ether [(CsH6)20].- -Two kinds of ether are 
available, one made from pure rectified spirit 
(Ether Off.), and the other from methylated 
spirit (Rectified Ether). There is little to 
choose between them, but the second is much 
the cheaper. Ether may be given (1) by closed 
methods, (2) by the open method, (3) intra- 
venously, (4) by intratracheal insufflation, 
(5) by rectal injection, (6) by swallowing. The 
first two alone wiU be described in detail, as 
the other methods concern only the specialist. 
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Closed methods. — The invention of Clover’s 
regulating ether inhaler made possible the 
gradual administration of an increasingly 
strong ether vapo^ir without great discomfort 
to the patient. The best form of this instru- 
ment is that associated with the name of 
Hewitt. With this apparatus ether can be 
given safely and conveniently to the vast 
majority of persons between . the ages of 
6 and 60, and its use should therefore be 
familiar to the practitioner. The procedure is 
as follows ; Put the indicator to “ i,” and in- 
sert 2 oz. of ether. Turn the indicator back 
to ‘^0,” and, applying the face-piece to your 
mouth, blow strongly through the inhaler. All 
smell of ether will thus be driven out. Tlie small 
bag is now fixed to the top of the inhaler, and 
the face-piece may be gently but accurately 
applied to the patient’s face. This will be 
turned to the right side. Hold the face-piece 
firmly with your left hand and raise it from 
the chin as the patient inspires for a couple 
of breaths, catching his expirations in the 
small bag, which will thus be moderately dis- 
tended. Now, with the right hand, very slowly 
turn the indicator away from 0.” Regular 
breathing without cough or holding the breath 
will show that you are not admitting the ether 
too fast, and, this being so, steadily push on 
the indicator till half-way to “ full.” Give 
one breath of air and then continue. It should 
take one minute to reach the i ” mark and 
at least four to arrive at “ full.” By this time 
breathing will be stertorous, the face flushed, 
the pupils moderately dilated, the mu8(.*lcs re- 
laxed, and the conjunctival reflex abolished. 
The patient is now ready for most operations. 
For abdominal and rectal operations and those 
on particularly sensitive parts, as the ends of 
the fingers or the eyes, a further stage must be 
reached, marked by abolition of the corneal 
reflex also. From this time onwards breaths 
of air are to be given by raising the face-piece 
sufficiently often to keep the patient free from 
cyanosis. While inducing the ansesthesia a 
certain amount of duskiness is justifiable, for 
too free admission of air will lead to excite- 
ment and delay anrosthesia, but when the in- 
cision has been made without reflex movements 
being produced, adequate aeration must be 
provided throughout. After the initial incision 
the indicator is put back to ‘‘ J.” The longer 
the operation, the less ether will be required, 
and the indicator may be at “ J ” or even 
farther back for most of the time in long 
cases. Coughing and swallowing movements 


indicate too light a narcosis, and are to be 
met by pushing forward the indicator and 
temporarily diminishing the supply of air. On 
the other hand, widely dilat^ pupils with 
absent corneal reflex, profuse sweating, duski- 
ness or pallor of the face, are signs that too 
much anaesthetic is being given. Remove the 
inhaler altogether, open the mouth and swab 
out the pharynx with a sponge. 

Ether is often preceded hy nitrous oxiie or 
ethyl chloride. The advantages gained are that 
unconsciousness is produced more speedily and 
with less unpleasantness to the patient. In the 
case of nitrous oxide the disadvantage is the 
necessity for considerable additional apparatus 
— cylinders of gas and the bag with stopcock 
attached to it (Fig. I ). This is to be fitted to the 



Fig. 1.— Boyle's nitrous-oxide end oxygen-end- 
ether apparatus. 


Clover’s inhaler, and the administration begun 
as for nitrous oxide alone. After three brefttbs 
of gas have been inhaled, the stopper is U3am 
from the opening in the inhaler and 2 ojb* trf 
ether are introduced. The indicator has till 
DOW been at '' 0,” the patient inluklinff nitnonv 
oxide and breathing into the air. After allC 
breaths of nitrous oxide, start cautiously turs^ 
on the ether, the patient now getting M 
increasing amounts of ether. Wbso. ttA 
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point is leacSied, give a breath of air by 
jQieiins of the stopcock ; afterwards more 
xapidiy push the ether till the full ’’ mark is 
attained. Then replace the gas bag by the 
small bog of the Clover’s inhaler and continue 
as in the administration of ether alone. Siini- 
larly» with ethyl chloride the process consists in 
the initial induction by ethyl chloride as de- 
scribed» the bag, however, fitting on to the 
Clover’s inhaler instead of directly on to the 
face-piece. The inhaler is j)rcviously loaded 
with ether, and this is added to the ethyl 
chloride after the first three breaths, so that 
the patient breathes in more and more ether 
as the indicator is advanced. A breath of air 
at the fourth respiration and again at the eighth 
should be given, and when tlie “ full ” mark is 
reached the bag should be temporarily removed 
and emptied of any ethyl chloride that it may 
still contain ; then the administration proceeds 
as if with ether alone. 

Open method. — This is to be j)referred for all 
long operations, and when the patient’s con<li- 
tion makes him an unfavourable subject for any 
air limitation. It is especially advantageous 
in abdominal operations because of the quieter 
character of the respiratory movements. I’he 
induction takes considerably longer than with 
closed methods, and, in the case of very strong 
or alcoholic subjects, the method is not ade- 
quate unless supplemented by C.E. mixture or 
chloroform. The procedure is admirably sim- 
ple. The patient should always have a hy])o- 
dermic injection of atropine (, gr.) from half 
. to three-quarters of an hour before the ojjcra- 
tion. Some anessthetists use, in addition, 
morphia gr.), or scopolamine (i/h. gr.), or 
both. When these drugs are employed the 
patient should not walk to the operating table. 
The face being guarded around the mouth and 
nose by a thick pad of bandaging or some turns 
of gauze, a metal mask of the Skinner or 
Schimmelbusch pattern, covered with ten layers 
of fine surgical gauze or two of domett, is 
jdaoed upon the face pad. The patient breathes 
freely through the mask covering, on which 
drops of ether are allowed to fall in a slow 
atoseem* A bottle must be employed which 
holds at least 8 oz. and permits the ether to 
escape by sin^e drops. At first these are 
allowed to flow so slowly that only about one 
per bceath is inhaled. Gradually the larynx 
maioiiies accustomed to the irritating vapour, 
i the rate of dropping is iucreac^ till in 
l A bo jd t five minutes the whole surface of the 
moistened. The dropping must 


be maintained steadily so that the inhalation 
of ether vapour is continuous throughout the 
administration, for only in this way can efficient 
narcosis be mainteined. The face becomes 
flushed and the pulse and respiration are stimu- 
lated, but to a less extent than with closed 
methods; indeed, in feeble subjects the char- 
acter of the breathing is more comparable 
with that during chloroform anaesthesia. The 
liability to shock and to reflex disturbances 
of breathing is, however, much less. In aver- 
age adult subjects anaesthesia is established in 
about eight minutes. Sweating, salivation, and 
secretion of mucus are considerably lejss than 
with closed methods, even if no atropine is used 
beforehand. 

For oj)eraiions within the mouthy removal 
of the vp])ei- jaw, etc., Oilc’s tubes may be 
used. These connect with a funnel on the 
covering of which ether is dropped, and are 
themselves passed into the naso-jffiarynx, gauze 
being earefully packed around them there. 
Anaisthesia is first secured in the ordinary way, 
and the ])harynx is then freely swabbed with 
5-])er-cent. cocaine solution. For these cases, 



Fig. 2. — Shipway’s warm vapour apparatus for 
cthar and chloroform. 


and still more for intraihoracic operations, the 
method of intratracheal insufflation is advan- 
tageous. This method and that of intravenous 
infusion of ether, a process which is valuable 
in cases of shock, require spepial apparatus and 
considerable practice, and are beyond the scope 
of this article. Mention must be made, however, 
of Shipway’s warm vapour apparatus (Fig. 2), 
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an excellent contrivance for the giving of ether 
vapour, which can be used whenever the open 
method is applicable. The apparatus can de- 
liver chloroform also, and may therefore re- 
place the Junker apparatus. Like the latter, 
it is worked by a rubber-ball pump or by a 
stream of oxygen from a cylinder. 

The rectal administration of ether also has 
advantages in prolonged mouth and nose 
cases. The colon must be well irrigated three 
hours before the administration. One hour 
before operation a preliminary dose of ether 
and olive oil (4 dr. of each) containing 5 gr. of 
chloretone is inserted into the rectum. A 
quarter of an hour later, morjihia (,J gr.) and 
atropine (i?,) gr.) are given hypodermically. 
Before operation, a mixture of 6 oz. of ether in 
2 oz. of olive oil is poured slowly through a tube 
into the rectum at the rate of 1 oz. a minute. 
The maximum amount to be inserted is 8 oz., 
the quantity required being regulated by the 
formula — 1 oz. of the mixture for every 20 lb. 
of body weight of the patient. For children 
the mixture consists of equal amounts of olive 
oil and ether. Anaesthesia is reached in 10-30 
minutes. Cyanosis, loss of reflexes, or embar- 
rassed respiration is an indication for with- 
drawing 2 or 3 oz. of the fluid. At the con- 
clusion of the operation the rectum is washed 
out with soapsuds and water through the 
rubber tubes. 

Chloroform (CHCI3). -Being applicable to 
all cases, and capable of being administered 
with the simplest of apparatus, chloroform re- 
tains a i)romincnt position as a general anaes- 
thetic ; yet its great convenience should never 
allow us to overlook the fact that it possesses 
dangers absent from the other drugs with which 
we have to deal. These dangers depend on 
the intrinsic toxic properties of chloroform, 
and, although the exact physiological explana- 
tion offered varies with different authorities, 
the clinical fact remains that fatalities will 
occur if chloroform is used as a routine anaes- 
thetic. These fatalities are not all due to the 
administration of an overdose— i.e. a too high 
percentage- vapour- -of the drug, nor to obstruc- 
tive asphyxial difficulties arising in the course of 
anaesthesia. It may be that ventricular fibril- 
lation of the heart, which has recently been 
described, may be the real fans et origo mali. 
Fatalities difficult to prevent may occur during 
the early stages of chloroform inhalation, as 
well as others more preventable which arise 
during full anaesthesia and are probably to be 
accounted for by the inhalation of too strong 


a vapour. The first practical lesson to ‘ Ito 
drawn from experience, both physiological and 
clinical, is that anaesthesia should never bte 
induced with chloroform alone if it is possible 
to avoid it. The second is that the chlorofoim 
should be so freely diluted with air that the 
vapour inhaled has no higher a percentage than 
2 parts of chloroform to 98 of air. To achieve 
this second desideratum with scientific accuxaicy 
much apparatus has been designed. This is of 
two kinds, the plenum variety and the dravh 
kind. 


The plenum apparatus, though capable of the 
greatest a(?cura(iy, has the disadvantage that 
it requires motor power for driving a current of 
air through or over the chloroform. Conse- 
quently, these machines are too cumbrous for 
use except in hospitals or similar institutions. 
The Dubois, the Both-Drager and Waller’s 
balance arc the best-known examples. The 
only apparatus, on this principle, which is in 
common use in Great Britain is Junket's chloro- 
form inhaler^ an extremely serviceable instru- 
ment in spite of the drawback that it is impos- 
sible to be sure of the strength of the vapour 
inhaled from it. Yet it is so constructed that 
the vapour pumped from it is within the safe 
limits of about 3 per cent. It is of especial use 
when fitted with a tube and employed for con- 
tinued anaesthesia in nose and throat operations. 
The anaesthetist must see that it is in good 
working order, and that the exit and entry 
tubes within the bottle are properly adjusted 
to the mask or tube and to the pump respec- 
tively. At the beginning of the administration 
air is ])um[)eil very gently through the ounce 
of chloroform in the bottle by means of gentle 
compressions of the hand pump. Each squeeze 
is given so as to correspond with the inspira- 
tions, the mask being held lightly on the face. 
After about a minute, if the breathing is un- 
interrupted, the squeezes are made more 
powerful till, after three or four minutes, with 
every inspiration the rubber ball is being com- 
pressed to almost one-fourth of its volume. 

The only draw-over apparatus in use is Vernon 
Harcourt's inhaler (Fig. 3). This provides a mix- 
ture of air and chloroform automatically limited 
to a maximum strength of 2 per cent., which 01 ^ 
be diluted at will to any smaller proportioB 
and increased by a special arrangement t6 
2*5 or 3 per cent. The face-piece hae to be 
fitted accurately to the patient’s face 
instrument must be kept perfectly ^ 

ensure this a long tube is provide, 
the chloroform and contaiuing-part 
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spfMitEtiui to be fixed immovably at a dis- 
tanoe bom the face-piece. The current through 
tilie appaiatoB depends upon the patient’s re- 
spiratmn. Induction is idow, and with strong 



Fii, Vernon Harcourt*s chloroform 
inhaler. 

subjects no adequate anaesthesia for all opera- 
tions can be guaranteed. 

The most generally useful method of giving 
chloroform is by means of a drop-bottle and 
Odiiner’s mask. Without care and experience, 
however, danger easily arises. The governing 
principle is to give the chloroform gradually, 
continuously, and always plentifully dilute<i 
with air. This is attained by beginning with 
drops at the rate of one per breath, by moisten- 
ing the whole surbice of the mask only by 
degrees, and by never letting the mash rest ujmi 
the patient's face. By this means there is 
always a layer of air between mask and face, 
and free dilution of the evaporating chloroform 
is ensured. The mask should not be covered by 
more than a single layer of flannel or domett. 
The drop-bottles of the Hewitt and Thomas 
patterns are perhaps the best. 

Four atagsi of cdilorolorm anseithesia may 
often rou^y be distinguished. They are : (1 ) 
4 ^ analgesia, di^guished by disturb- 

v|poea ^ jud^ent, control, and sensation ; 

of ideas; emotionalism and dreams ; 

; JPj^ dilated ; reflexes well marked ; respira- 
•||pi ilMSEeased with sometimes cough and hold- 



ing of breath (2) A stage of complete loss of 
consciousness^ with muscular spasm, smaller 
pupils, and deep respiration, the reflexes still 
2 )resent. (3) A stage of surgical anassthesia, 
with relaxed muscles, absent conjunctival re- 
flex, regular breathing, and larger pupils. Later 
the comeal, laryngeal, pharyngeal, and patellar 
reflexes are absent. (4) A stage of bulbar 
paralysis, with loss of rectal and bladder re- 
flexes ; dilated, fixed jmpils ; separated eye- 
lids ; and death. 

CUoroform mixtures. — The desire to avoid 
the adverse effect of chloroform upon blood- 
pressure and the musculature of the heart, 
lowering the first and paralysing the second, 
led to the use of mixtures containing, as 
well as (‘hloroform, subsidiary drugs which 
act as correctives to its depressant action. 
These mixtures arc a comproinise, and are less 
safe than ether but not so dangerous as chloro- 
form alone. I'hey are very useful for those 
w^ho have not frequent oj)portunities of giving 
aiisesthotics, for they can be employed in every 
variety of case. Various proportions of ether 
and of chloroform are used. We need here 
mention only two of the best-known — (1) the 
A.C.E. mixture, containing alcohol 1 part, 
otiier 2 ])art<s, chloroform 3 2 )arts (by volume) ; 
(2) the C.E. mixture, comi)osed of chloroform 
2 parts and ether 3 i)arts (by volume). The 
alcohol was originally included to equalize 
the eva])oration of tlic ether and chlorofonu. 
Administered in the way in w^hich w'e now be- 
lieve these mixtures should alone be used — 
viz. by tlie re]>eated additions of small quanti- 
ties on the oj)cn mask — the question of unequal 
eva]3oration becomes of no practical account, 
for the wdiole of each small amount is evapor- 
ated and inhaled as it is offered. I therefore 
recommend the C.K. mixture as the best all- 
round exam])le of this kind of ansBsthetic. 
While employing it, the anaesthetist must bear 
in mind the princi])les which guide him in 
giving chloroform, and must act as if he were 
administering chloroform alone. Consequently, 
he will use the same ap])aratus -mask and drop- 
bottle— and the same general procedure, i.e. 
gradual administration and free air admixture. 
The latter, however, is jiractised with less 
rigour. For instance, in the case of strong or 
alcoholic subjects two layers of domett may 
be used on the mask, and a gauze pad for the 
face, as in the case of open ether. Moreover, 
the mask may be kept saturated with frequent 
additions of C.E. mixture in a way which is 
never permissible with pure chloroform. The 
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mixture is advisable in the case of obese, pie- when the hernia is umbilical, ai6 oftaQi 63t^ 
thoric, and bronchitic subjects who do not tremely fat and, because of thia of poonT 
respond well to ether alone and whose cardiac lung expansion, unfavourable subjects for 
condition makes the use of pure chloroform general anassthesia. 

inadvisable. ^ Since the introduction of cocaine the use 

Narcotic alkaloids. — The use of alka- of local analgesics has made great strides, 
loids for narcotic purposes may briefly be This drug is now largely replaced by others 
discussed at this point. Wc have seen that of less poisonous nature except for paint- 
in the case of open ether a preliminary injee- ing upon mucous surfaces or instilling into 
tion of atropine is regarded as an essential the eye. For the latter purposes it is used 
part of the method. There is much to be said in strengths of 2-10 per cent. For injec- 
for its employment as a routine measure before tion, the solution should not be stronger 
all abdominal operations, no matter what than 1 per cent., and the amount injected 
anaesthetic be used. Diminution of shock and should not be more than 1 gr. ; if the solution 
of after-sickness is a good reason for this prac- is still more dilute, the amount of cocaine per- 
ticc. With regard to morphine and scopolamine missible is also greater. Some persons are 
the question is not so simple. Some persons extraordinarily sensitive to the action of 
arc nauseated, even made faint or delirious by cocaine, and poisoning symptoms have been 
these drugs, so that, unless the personal idio- produced by “ safe ” amounts, injected, for 
syncrasy of the patient to them is known before- instance, for excision of external piles. The 
hand, they cannot be used indiscriminately symptoiiLS of camne poisoning are those of 
without risk. It is possible to rely on repeated collapse and of mental excitement. In mild 
injections to produce anajsthesia, as is largely cases the patient becomes talkative and emo- 
donc on the (Continent. For ordinary surgujal tional ; in those more severe, maniacal and 
operations, however, this anaesthesia Ls not to delirious. Muscular tremor followed by con- 
be preferred to that obtained by general vulsions may occur ; more often there are 
anaesthetics. For ohslelric purposes there is pallor, pei’spiration, nausea, feeble breathing, 
much to be said for the use of scopolamine in and syncope. The treatment is to place the 
this way, for it allows anaasthetization just patient in the horizontal position and administer 
when the patient most needs it, viz. in the stimulants such as strychnine and hot coffee, 
early stages of labour. The infant at birth. There is no special antidote. Artificial respira- 
however, is often detrimentally affected by the tion may be necessary. 

narcotic and may require prolonged assistance Cocaine has been largely superseded by 
before respiration is established proj)crly. In eiiminey and the latter, in turn, by novocoMt. 
the case of nervous and of ultra-robust or This drug and alypin have, broadly speaking, 
alcoholic patients, the hypodermic injection of banished cocaine from the realms of ordinary 
morphine (J gr.), scopolamine (io„ gr.), and surgery so far as local analgesia is concerned, 
atropine (i Jo gr.) before prolonged operations Their action is enhanced by the addition of 
gives excellent results. adrenalin, and they are commonly used in con- 

Local anaesthesia. — A knowledge of the junction with a l-in-l, 000 solution of this drug, 
use of local analgesics is of the greatest value The ischaemia produced by the adrenalin 
to the practitioner, for it enables him to per- localizes and intensifies the action of the 
form safely and conveniently a number of analgesic. Not more than about 15 drops at 
operations without the assistance of a second a time of the adrenalin solution should be 
medic^il man. Apart from this consideration, used, but they may be freely diluted. Adro- 
it is often highly desirable to be able to perform alin also prolongs the action of novocain, 
an operation without the administration of a which is apt to be too evanescent. Novocain 
general anaesthetic. Broadly speaking, super- is free from toxic and irritating propertieSi and 
ficial operations, the removal of small tumours, may consequently be used in large amounts, 
operations for hernia and similar procedures The 2-per-cent, solution is most comnUMDly 
are alone satisfactorily performed with the use employed. 

of local analgesics. They are particularly use- Local analgesics are used according to 
ful in the case of strangulated hernia when two methods: (1) 

the condition has existed for some time, and regional ancssthesia. Infiltration auMmOHif" 
regurgitant vomiting adds to the danger of a which has the widest applioa^n, is | 

general anaesthetic. The patients, especially by which the analgesic is inject^ 
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the tissues to be operated upon ; in regional 
anaesthesia the drugs are injected into or around 
the nerves supplying the oj^ration area. The 
technique of local anaesthesia must be carried 
out with the strict surgical cleanliness observed 
in other operative measures. The skin is pre- 
pared and the needles and syringes are steril- 
ised in the usual manner. When boiling the 
latter, care must be taken that no soda is used 
in the water, for it decomposes some of the 


local anaesthetics. The syringe should Jjold at 
least 2 c.c. ; the “ Jlecord ’’ is a good tyj^e, 
commonly used. Needles must be sharp- 
pointed and firm. (Fig. 4.) 

1. Infiltration ansssthesia is thus canic^d out. 
First, a series of small injections are made into 
the dermis, not subcutaneously, along the line 
of incision. Each injection laises a white 
wheal, on the edge of which the next injection 
is made. A band of analgesia being thus pro- 
duced, the incision is m^e, and succeeding 
layers of tissue are infiltrated as they are ex- 
^ed. It is necessary to incise exactly in the 
fine of the injections and to inject exactly along 
the line of the proposed incision. Similarly, in 
inserting stitches the needle must not be ))ut 
in beyond the narrow analgesic band. The 
meth(^ requires great care and precision, 
(leneially speaking, about 3 dra(;hnis are re- 
quired to inject a 3-in. incision, a slight but 
uniform swelling being produced over the whole 
area of injection. Considerable time is neces- 
sary for the development of analgesia, and this 
is one of the chief disadvantages of the method. 
Twenty minutes may elapse after injection be- 
fore the part is thoroughly insensitive ; and 
it is of no avail merely to j^the the tissues in 


the analgesic, they must be infiltrated with it. 
All pulling and tearing of tissue must be avoided 
or pain is causeul outside the infiltrated area. 
Owing to the adrenalin, bleeding is slight, but, as 
reactionary hapinorrhage may occur, any point 
which bleeds during the operation must be 
ligatured and j)ressure must be firmly applied 
by the dressing. 

2. Regional analgesia is highly successful for 
parts the nerves to which are readily accessible. 
Thus, for operations on the hand or foot 
a sure and simple method is to infiltrate 
completely a layer of tissue bounding the 
field of oj)cration on its proximal side. 
In the forearm and leg the ulnar, miisculo- 
spiral, median, tibial, and popliteal nerves, 
being accessible, can be anaesthetized at 
definite points by injecting strong solu- 
tions around them. Analgesia takes about 
10-15 minutes to develop. Obviously, an 
a(‘curate knowledge of the anatomy of the 
nerve supply of the part is necessary for 
successful a])j)liciition of the method. In 
ordinary ])ractice, ()j)erations u])on the 
fingers and toes provide the chief field 
for regional analgesia. The skin at the 
base of the digit is pinched up from the 
side, and tlie needle passed into the sub- 
cutaneous tissue on the dorsal aspect just 
to one side of the phalanx. It is then pushed 
on till the ])()int lies near the skin on the palmar 
aspect. About 10 drops are th(*n injected, and 
another 10 as the needle is slowly withdrawm. 
In this way a semicinmlar solution is made in 
the subcutaneous tissue round one half of the 
finger. The ju’oeess is repeated round the 
other half, and then the whole digit distal to 
the injections is insensitive after 10 minutes 
or so. (For details of injection of larger nerv^e- 
trunks the reader is referred to larger works 
on ]oc;al ana:Kth(*sia.} 

Spinal anresthesia. ‘ Tliis form of anaes- 
thesia is of service for all operations below the 
umbilicus when a gjuicral anaesthetic is in- 
advisable. Such instances are common in con- 
nexion with diabetes, severe cardiac and pul- 
monary disease, gross damage to the lower 
extremities acc.om])anied by sliock, and also in 
advaiK'ed septic disease in the alidomen in 
children. Ai)art from th(jse instances, spinal 
analgesia may be i)referred in ordinary work 
if the patient is anxious for its use and if the 
surgeon is thoroughly accustomed to it. In 
such circumstances it may be regarded as less 
safe than ether but not more dangerous than 
chloroform. The chief drugs used for spinal 



Pig. 4.— Gray’s syringe and needles for local analgesia. 
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analgesia are stovaine and novocain. An ex- 
cellent and much-used injection is that of 
Barker, stovaine 5 parts, glucose 5 parts, dis- 
tilled water 90 parts. This fluid is Isotonic 
with the blood and its weight enables one to 
localize its action by gravity. One c.c. of the 
solution contains 5 eg. of stovaine, which is a 
customary dose. 

To make the injection, place the ]iatient with 
the back well arched either in a sitting posture 
or, if it is not advisable for him to sit, lying 
on one side with the knees drawn up to the 
chest. By defining the highest points of the 
iliac crest on each side, a line joining which 
will cross the fourth lumbar spine, the inter- 
space for injection between this and the tliird 
lumbar spine is easily found. The hands 
having been carefully disinfected, a finger is 
placed upon the fourth spine and tiie trocar 
entered in the middle line just above tln^ 
finger. It is directed slightly upw'ards and 
enters the theca at a dej)th of about 8 cm. 
If only blood issues, no injection is made but 
another puncture trie<l. If cerebro-s])inal fluid 
tinged with blood or i)ure cerebro-spinal fluid 
escapes, the syringe is fitted to the trocar and 
the injection made after about us much fluid 
has escaped as it is proposed to inject. The 
trocar is now withdrawn and the puncture 
sealed with sterile gauze and collodion. The 
patient is then laid on his back with a ]»ilIow 
beneatli the head and shoulders. If the in- 
jection is made with the j)atient lying on one 
side, the side must be that of the limb to be 
operated on, if the o[)eration is upon a lower 
limb. If the operation is on the abdomen 
the pelvis should be raised with a j^illow as 
well as the head, so that the dorso-lumbar 
spine is the lowest part of the trunk. In about 
five minutes the Imee-jerks are lost, and this 
is followed by gradually increasing analgesia 
of feet and legs, thighs, perineum and abdomen, 
and later by loss of motor power in the same 
regions. Subjectively there are sensations of 
warmth, swelling, and heaviness in the lower 
limbs. Frequently, about a quarter of an hour 
after ipjection, there are ])allor, nausea, sweat- 
ing, feeble pulse, and vomiting, symptoms 
attributed to the effect of syilanchnic dilata- 
tion njsulting from feeble breathing. Generally 
they rapidly pass off. Mot infrequently the 
sphincter ani is relaxed. Anoisthesia lasts for 
about an hour. Headac^hc and pyrexia are 
the most frequent after-effects. Postoperative 
pneumonia has occurred fairly often. Nervous 
paralyses have been reported in a small num- 


ber of eases. Probably, failure to annsthetiao 
is due to errors of technique, the trocar not 
having entered the theca. 

Treatment of danger. — S3rmptoms of 

danger seen during operation are complex, 
arising both from the work of the operator and 
from the administration by the anaBsthetist ; 
yet it is the peculiar duty of the latter to look 
out for them, to w'arn the operator so far as 
his performances are res]>onsible, and to insti- 
tute the proper treatment. The character of 
the respiration is the main indication for the 
anflpsthetist throughout and, in conjunction 
w'ith the colour of the face and the condition 
of the pupils, always guides aright it cxinstantly 
observed. Suppose that respirations have be- 
come feeble, the face is pale, the pupils arc 
dilatiHl, and the corneal reflex is absent. The 
condition may be due to surghsal shock or to 
overdosti! of anesthetic. If tliere is nothing 
in the o))eration to warrant surgical shook — 
no great loss of blood, no handling of sensitive 
structures — the anaesthetic must bo held ro- 
s])onsible. The measures to take are those : 

1. llemove the anesthetic. 

2. liriskly rub the face with the towel. 

3. Lower the head. 

4. Partly open the moutli with MaNon*8 

gag and gently draw forward the 
tongue after passing a sponge 
rapidly round the back of the 
nioutli. In all mild c^ses these 
measures will at once restore the 
breathing and, Be(;ondariiy, the cir- 
culation. 

If th<‘s(!! measures are not successful within 
a monn^nt or two and the nispiration ceases — 

5. Firmly coni])re.ss the chest by placing 

a hand on c^ach side of it and 
bringing your weight to bear forci- 
bly ufKjn it. If after three com- 
jiressions 8]>ontancous breathing is 
not restored, then jierform artificial 
respiration by Sylvester’s method 
{sMi Beshration, Artificial). 

When artificial respiration is necessary the 
anaesthetist should carry it out, handing over 
to a iiurs(* or an assistant the duty of keeping 
the mouth oyien and the tongue held lightly for- 
ward. Similarly, an assistant may be asked 
to make a hyp^ermic injection of strychnine 
if the condition has developed suddenly and 
is thought to be due primarily to reflex oizoii- 
latory failure. It is to be borne most promi- 
nently in mind that the simple measnies of 
lowering the head, establishment of a free 



ANAL FISTULA 


ANAL nSSURE 

ajrwEy« and Btimulating the Tespiration, are 
tlie important, and no injection, infusion, 
etc., should be allowed to prevent their imme- 
dute performaaoe. j Blomheld. 

ANAL FI88URE. — A very painful and sensi- 
tive nicer of the anal margin. It is usually 
situated posteriorly and is triangular in shape. 
The narrow base of the ulcer is at the anal 
margin, and is often hidden by a small tag of 
skin or external ** sentinel pile ” which indi- 
cates the exact site of the lesion. 

Etiolofy. — ^Painful anal fissure is nearly 
always due to tearing of the anal margin by 
hard scybalous masses. Most likely a valve of 
Morgagni is tom and forms the external tag 
BO commonly seen. 

Symptomatology* — The j)atient complains 
of severe pain after defaecation, lasting a long 
time — ^half an hour to three hours — and felt 
not only in the anal region but also in the 
thighs and buttocks. The movements of the 
bowels are so painful that the patient dreads 
an action, and consequently the initial consti- 
pation becomes worse. Sjimsm of the external 
sphincter is a fairly constant accompaniment. 
By separating the margins of the anus the 
ulcer can be seen. Long-standing fissures often 
have a hard fibrous base. Anal abscesses and 
small fistulsB may develop. 

Diagnosis. — ^Anal fissure can almost always 
be diagnosed by the history alone. The ac- 
count of excruciating pain lasting for some 
hours after defascation is sufficdcint to indicate 
the condition, while local examination will 
often show the small external pile or tag of 
skin at the base of the ulcer. Owing to Bj)asm 
of the external sphincter the anal margin is 
drawn up and the edges of the anus have to 
be evert^ carefully for the ulcer to be visible. 
There is no need to insert the finger in the 
rectum in order to diagnose anal fissure. 

There is a type of anal fissure sometime^s 
found in patients suffering from syphilis in 
which the ulcers may be found anywhere 
around the anal margin ; these are often mul- 
tiple, and almost paudess. 

TrMtmunt. — ^The first essential is to get 
the bowels to act easily and well by the regidar 
and careful use of laxatives. The pain may be 
relieved by the local application of an oint- 
ment containing 4 gr. of cocaine to 1 oz. of 
vaselin. Healing may sometimes be pro- 
moted by painting the ulcer with silver 
jiitoate solution (5 or 10 gr. to the ounce) 
gitor gnnsthetizing the surface by applying a 


pledget of wool or gauze soaked in 5-per-cent, 
novocain. 

If the fissure shows no tendency to heal, 
the base of the uh*er should be divided by a 
sharp blunt-pointed bistoury. For this purpose 
local anaBSthesia often suffices. Half to one 
drachm of a 1 -per-cent, solution of novocain 
should be injected through a fine needle under 
the area occupied by the ulcer and the eirtiernal 
})ilc before the incision is made. It is neces- 
sary to divide some of the fibres of the external 
sphincter und(T tlie base of the ulcer. In 
sensitive j>ati(*iits and in those with long- 
standing and fibrous fissures it is -well to give 
a general anaesthetic and, after thoroughly 
exposing the ulcer, either to excise it com- 
jictely, or divide its base and most of the 
underlying sphincter. Stretching the sphincter 
is not to be advised, since it causes much more 
shock than cutting. Any external jnle is to 
be cut away at the same time. 

Zachaky Cope. 

ANAL FISTULA.— A sinus lined by granu- 
lation tissue which persists after the occur- 
rence of an ischio-rectal absetiss {see Abscess, 
Ischio-eectal). If the abscess bursts, or 
is opened, through the skin only, a blind 
external fistula results. When the abscess also 
opens into the anal canal a complete fistula 
in ano is left. Occasionally the abscess-track 
communicates with the anal canal but not 
with the exterior through the skin, thus form- 
ing a blind internal fistula. Sometimes the 
sinus tracks upward beneath the rectal mucous 
membrane, or ev<m rarely through the levator 
ani muscle, while frequently it burrows out- 
ward into the buttock or round the margin 
of the anal si)hincter. 

If a transverse line be drawn across the middle 
of the anal opening, external sinuses in front 
of the line will be found to open into the anal 
canal immediately oj>j)osite tJie external open- 
ing, while all fistula) jKistcrior to that line 
have their internal oj>ening in the mid-line 
]K)steriorly. Small fistula) secjondary to anal 
absciess may form an exception to the rule. 
The internal opening usually lies between the 
external and internal sphincters. 

Etiology. — The precursor of a fistula is 
either a septic or a tuberculous ischio-rectal, 
anal, or pelvi-rectal abscess. The track per- 
sists because the original opening made into 
the abscess is insufficient to provide free 
drainage, the cavity is allowed to close up too 
soon, or the wall of the sinus is infiltrated with 
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tuberculous material. II it persists for a con- 
siderable time the formation of dense fibrous 
tissue makes it very difficult for blood to obtain 
access to the focus of infection, and thus 
healing is further hindered. 

Symptomatology • — The chief and often the 
only symptom is a discharge from the anus or 
from the anal region. Sometimes slight pain 
may be complained of. The discharge varies 
from thick pus to sero-pus or a serous fluid. 
Occasionally it may cease, only to come on 
again more co})iou8ly when the sinus reopens, 
^examination generally shows one or more 
openings about the anus. By (‘xploring with 
a probe, the extent of the track can be ascer- 
tained and any opening into tlie Iwwei dis- 
covered. The internal opening can oft<*n be. 
felt as a dimple in the mid-line ])osterioTly. 
When no external opening can be seen (blind 
internal fistula), digital or proctoscopic exam- 
ination will reveal the internal sinus from which 
the discharge is coming. 

Diagnosis. — The only difficulties in diag- 
nosis arc : 

(a) In those cases in which there is m external 
oj^ning . — The occurrence of a discdiarge, the 
history of acjute pain corres])onding to an acute 
abscess, and careful digital and f)roctoscoj>ic 
exammation of the anal canal should enable 
one to make the diagnosis. 

(h) To distinguish from a urinary fistula. - 
Generally urinary fistulas are farthc*r forwards 
in the perineum, and urine comes away from 
the sinus. Moreover, on trying to pass a 
catheter or bougie, a stricture of the urethra 
will be discovered. It must he, recollec ted, 
however, that urinary fistulas may liave open- 
ings far removed from the uretlira, and anal 
fistul® sometimes track a considerable distance. 

(c) To distinguish batmen tuberculous and 
septic fist^m . — This is done by paying attention 
to the history, for a tuberculous fistula does 
not begin with the acute symptoms of a septic, 
fistula ; by examining the patient careftilly 
for tuberculous foci elsewhere (e.g. in lungs, 
glands, abdomen) ; and by noting the char- 
acter of the sinus-opening, which in tuber- 
culous cases may be without much induration, 
and with ed^s of a bluish-red colour due to 
tuberculous infiltration. 

Treatment. — Preventive treatment by 
thorough drainage of all ischio-rectal and anal 
abscesses is most important. The patient 
should be made to rest (in bed if possible) 
until the abscess is properly healed. 

Operative interference is almost always 
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needed in those cases which have not healil 
in two or three months. Some few extemal 
fistul® may be induced to heal by 
the interior of the sinus with pure carbolio 
acid. It is well not to put oft operation too 
long, since the tracks may burrow. Operation 
consists in 0 ]>euing up the whole track of the 
sinus. It is esscmtial to cut through the 
external sphincter in all cases of complete, 
and in some of iiu'-omplete, fistul®. 

In tuberculous cas(« the propriety of oper- 
ating doj)ends ujK)n the presence or extent of 
tuberculous disease elsewhere. 

Zachary Cope. 


ANAL GROWTHS.- -Among limple growthiv 

]wpill(onata may occur round the anal margin. 
The small tags of redundant skin around the 
anus may lKH‘.ome. jHalunculated. A polypus 
may formed in the aiuil canal by the hyi)er- 
trophy and fibrosis of an internal pile. Small 
adenomata of the glands in the mucous mem- 
brane <»f the lowi*r part of the rectum often 
occur ill chiidren and may acquire a long 
pedicle and protrudt*. through the anus on 
clefttMuitioii. They are red, and look some- 
thing like a dark cherry. I^olyjii can easily 
be dealt with by tight ligature of the base. 

Malignant growths . — Epithiliofna may occur 
as a firm raised })a]>nle which ulcerates and 
gradually ext(‘nds. 'I'he inguinal glands be- 
come c'lilargod. Melanotic sarcoma arises but 
rarely in the ]>igment<'d skin round the anus. 
It forms a dark ymrydish swelling which in 
the early stages is likely to be mistaken for a 
small n®vus. 'J'he groin glands are sometimes 
involved. 

New growths round the anal margin must 
be distinguished from the common soft, sodden 
coiidylomata of secondary syphilis and from a 
}»rimarv chancre, which is very rarely seen in 


this situation. 


Zachary Cope. 


ANAPHYLAXIS (see Immunity). 

ANARTHRIA (see Speech, Disturbances 
of). 

ANASARCA (see (Edema). 

ANEURY8NI.--A tumour containing blood 
and arising from one of the arteries of the 
body. 

Etiology.— The essential cause of an aiM* 
rysm consists in the giving way of the aarMM 
wall before the pressure transmitted 
blood from the heart. The ^nritih 
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tioii XDAy be a purely local bulging, when the 
aneuzysm is called sooctilar, or it may be 
more general, resulting in a fusiform swell- 
ing. artoies are muscular and elastic 
tubes whidi are distended with each beat of 
the heart, but owing to their perfect elasticity 
they regain completely their original shape 
in &e intervals. With old age and a variety 
of other causes, toxic and inflammatory, the 
muscle and elastic fibres may degenerate and 
be replaced by fibrous tissue, with the result 
that the tube loses much of its elasticity, but, 
as a rule, becomes more resistant to the dis- 
tending forces. Owing to the loss of resili- 
ency the artery, after distension, does not quite 
return to its original calibre, and in conse- 
quence in advanced life the vessels are not 
only rigid but are also enlarged ; a fusiform 
aneurysm is merely an exaggerated local ex- 

K 'on of this general senile dilatation and, 
, is usually found in the aged with very 
degenerate arteries. Arterial degeneration is 
often nodular in its distribution, yet, in spite 
of this, it is very rarely foUowed by the local 
bulging which form saccular aneurysms. The 
dilatation of a fusiform aneurysm, however, is 
often irregular in shape through the arterial 
walls having given way more in some places 
than in others. No doubt the non-formation 
of saccular swellings is due to the facts that 
repair takes place as fast as degeneration, 
and that the resultant fibrous tissue offers a 
stronger resistance to distension than even 
muscle or elastic fibres. In small vessels 
with poor external support, such as those of 
the brain, a combination of high blood- 
pressure and nodular arterial degeneration 
leads, not uncommonly, to the formation of 
small saccular aneurysms as well as to rup- 
ture ; but this is seldom the case with the 
larger tubes. 

It would be expected that in the more dis- 
tinctly inflammatory lesions the processes of 
repair would be delayed to a large extent, 
until the active inflammation was over, and 
that even then they would be less conspicuous. 
It is therefore not surprising to find that a 
local inflammation in the vessel-wall produces a 
weakened area which may give way to form 
a local bulging. Thus, when the inflammatory 
leaionB of tuberculosis involve a vessel from 
the outside, miliary aneurysms may form at 
the weak spots. In this way are explained 
the miliary aneurysms which are so frequently 
found in Ihe lungs in &tal cases of hemoptysis. 
Inflammation may be excited from the inside 


of a vessel by an infective embolus plugging it, 
and sometimes an aneurysmal swelling arises 
at the point of obstruction. 

The disease which most frequently gives rise 
to inflammation of the arterial walls is syphilis. 
In all the stages of syj)hilis the arteries are more 
or less afleeW. Though this is usually by a 
local endarteritis involving only the inner 
coat, mesarteritis is common in the tertiary 
stage, and takes the form of an inflammatory 
patch which destroys both the muscle and 
elastic fibres. It is of interest that spirochrotes 
have been found in these patches. This syphi- 
litic mesarteritis is the usual precursor of the 
sacculated aneurysms of the aorta or other 
large vessels, and most observers agree that at 
least 70 per cent, of the cases are syphilitic, 
the present tendency being to raise this 
percentage considerably. Other infections 
also lead to arterial inflammation, as, for 
instance, enteric fever, rheumatism, or small- 
pox. 

The intinia is usually the only layer affected, 
and the vascular wall is not seriously weakened. 
Sometimes the intima splits and an opening is 
established from the lumen so that blood enters 
between the layers of the arterial wall, form- 
ing what is known as a dissecting aneurysm. 
A dissecting aneurysm may similarly arise 
from the rupture of an atheromatous patch 
into the lumen. 

While syphilis is the fundamental cause of 
most saccular aneurysms, another factor con- 
tributes. Aneurysm occurs much more com- 
monly in men than in women (8-1), and 
among men it is found to be most frequent 
in those who lead laborious lives, where much 
strain is put periodically on the vascular sys- 
tem. No doubt it is in this class that syphilis 
is most common, but, evidently, the recurring 
vascular strain plays a considerable part in the 
causation. It may be that it is in these cir- 
cumstances that syphilis is most likely to 
attack the middle coat, or, on the other hand, 
that among individuals with syphiliti^^esar- 
teritis it is chiefly those who put an extra 
strain on their vessels whose vessel walls give 
way. It is among the active hard-working 
labourers, who have in the past had syphilis 
but are still in the full enjoyment of their 
muscular powers, that one meets with most of 
the cases of aneurysm. The commonest age 
of incidence is between 40 and 50, much earlier 
than the usual ];>eriod for any decided evidence 
of senile degeneration. Though saccular aneu- 
rysms are sometimes multiple, it is remarkable 
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how healthy the rest of the vessels are in many 
of the patients. 

Aneurysms are prone to occur in situations 
where the vessel is ex^wfw^d to most strain 
and is least eflEectively supported by outside 
structures, for instance in the aorta, the 
great vessels of the neck and, when in the 
limbs, at the flexures of the joints. No doubt 
degeneration also specially affects arteries at 
the points of greatest strain ; thus degenerative 
changes are found most frequently in the aorta 
and at the places of division of the great 
vessels. Aneurysm is commonest in the aorta 
(especially the thoracic), next in the popliteal, 
and is less common in the great vessels of the 
trunk, such as the innominate, carotids, sub- 
clavians, and iliacs. It is reputed to be more 
frequent in England and the United States 
(especially among negroes) than elsewhere, 
but cannot be described us a very common 
disease. 

Pathology* — Many of the essential points 
in the structure of an aneurysm have already 
been discussed. A division used to be madft 
between a true and a false aneurysm, the wail 
ot the former consisting, in part at any rate, 
of the vascular linings, while the latter was 
merely an effusion of blood into the tissues 
from the rupture of a vessel produced either 
by disease or injury. Such an effusion may 
be circumscribed, owing to the development 
of a capsule around it ; or diffuse, with no 
containing wall. A fusiform aneurysm is com- 
pletely surrounded by the distimded, though 
degenerate, arterial walls, and in very small 
saccular aneurysms also it is possible that ail 
the layers of the vessel wall may be found in 
the sac. It is probable, however, that a sac- 
cular aneurysm usually begins by a splitting 
of the tunica intima over a patch of syphilitic 
mesarteritis, followed by a giving way of the 
other coats. Such transverse splits of the 
intima have been found apart from aneurysm 
in inflammatory conditions of the artery, and 
have sometimes led, as previously explained, 
to the formation of dissecting aneurysms. They 
are not uncommon in mesaortitis of syphilitic 
origin, and are not always followed by a further 
yielding of the weakened wall. The wall of an 
aneurysmal sac will therefore, as a rule, only 
show traces of the inner coat at the edges of 
the opening, which may be small or large, and 
but little 1^1 remain of the diseased middle 
coat, the main portion of the covering of the 
sac being formed of fibrous tissue, part of 
which is derived from the external coat and 


part is a new formation prodaoed bv tim pfin* 
sure of the tumour on the surrounding timiM. 
The inner surface of the sac is generally Utted 
by white bloodclot deposited in Um in», bat 
this layer of clot may 1 ^ quite absent. WboQ 
present it is variable in thickness, and may 
even completely obliterate the cavity. It the 
cavity bci^mes filled, the central portion of the 
clot may be formed more quickly and be red 
in colour. 

As the swelling increases in sise, it presses 
on the neighbouring organs, which are liable 
to be<^ome incorporated, so as to form part of 
tlie wall of the sac. Owing to the repeated 
impact of the blood against them they are 
often destroyed to some extent, and thus 
vessels may be occluded, nerves irritated or 
functionally incapacitated, bones eaten away, 
openings established into the cavities of the 
lK)dy or internal tubes, or the aneurysm may 
even force its way to the surface and burst 
externally. Movable organs, such as the 
heart, may bo very considerably displaced, 
while trophic changes may take place in the 
lungs cither from direct pressure or from the 
retention of secretions when a bronchus is 
obstructed. Pressure on a vascular organ 
ofttm j)roduees congestion ; thus there may 
be congestion of a portion of the pulmonary 
tissue or of the mucous membrane of the air- 
passages, oesojdiagUH, or stomach, and this is 
liable to be followed by bleeding, with the 
j)roduction of lieomOptysis, heematemesis, or 
meloina. Such congested jjatches are prone 
to ulcerate, and ultimately a communication 
may be established with the cavity of the 
aneurysm itself and may permit the escape of 
blood from it. From a mucous surface the 
haemorrhage is generally slight and inter- 
mittent at first, the aneurysm being said to 
weep, the hole, in the intervals, being closed by 
clot. As a rule, this ultimately gives way and 
the patient dies suddenly from loss of blood, 
but several cases are on record in which an 
aneurysm, after weeping, has been peimancntily 
sealed up by clot. 

Pressure on some part of the respiratory 
apparatus is almost certain to occur when these 
is an aneurysm within the confined cage of 
the thorax. The lungs may be affected in 
various ways. Direct pressure upon a hiu 
may occur, a portion of it collapsing 
another part becomes congested. A * 
leading to a part or the whole of one 
be either completely or partiaQy 
When the obstruction is complete, 
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collapses and xemains atelectatic. With only 
partial ocdusion there is a tendency for the 
bronchial secretion to be retained and become 
septic, with the natural sequel that the walls 
of the bronchioles ulcerate and form bron- 
ohiectatic cavities while the surrounding lung 
becomes fibrosed. 

If left alone about 40 per cent, of aneurysms 
burst. The rupture may take place into the 
surrounding tissues, the aneurysm becoming 
diffuse. Such a rupture is not of necessity 
immediately or even ultimately fatal, though 
usually death follows very soon. The rent into 
a serous cavity, such as the pleura, the peri- 
cardium, the peritoneum, or a joint, is usually 
a large one, so that death is generally instan- 
taneous, while in the case of a mucous surface 
such as that of the trachea, bronchi, or oeso- 
phagus there is frequently weeping for some 
time before the final fatal escape of blood. 
External rupture is rare ; it follows ulceration 
of the skin in front of an advancing tumour. 

It is remarkable that an aneurysm, after weep- 
ing on the body surface, has been observed to 
be permanently closed by bloodclot. 

It is possible, though the event is rare, for 
an aneurysm to be spontaneously cured by the 
formation of clot within it. Obliteration of the 
sac by clotting may also result from medical or 
surgical treatment. 

'\^en the thrombus formation is slight, 
aneurysms tend to grow steadily larger and 
sometimes become enormous, without rup- 
turing or without causing death by pressure 
on the viscera. 

Apart from rupture, aneurysm may cause 
dea& in a variety of ways. If situated in the 
thorax it may press upon the air-passages, or 
the patient may be worn out by excessive pain 
and breathlessness. Embolism may follow de- 
tachment of some of the clot, and, in the limbs, 
gangrene may result from interference with 
the blood supply. Abdominal aneurysm may 
cause pyloric obstruction by pressure ; or, by 
interfering with the coeUac plexus, may give 
rise to severe vomiting and wasting. Death 
may occur also from intercurrent maladies, 
such as heart failure, when there is concomi- 
tant valvular disease or muscular impairment. 
There may, of course, be other manifestations 
of syidhilis in the brain or elsewhere. Ful- 
monaiy tuberculosis is not uncommon. 

Allusion has been made to dissecting aneu- 
jytfiis. The blood which creeps between the 
arterial coats might conceivably make its way 
HoBOQ^ tiie external coverings and cause 
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death by bleeding, but usually an opening is 
established back into the lumen through the 
inner coat. The secondary chazmel so made 
may remain open for many years, and at post- 
mortem examinations the condition has been 
mistaken for a congenital reduplication of the 
aorta. The separation of the coats may extend 
for a great distance, for example from the 
thoracic aorta to the iliac arteries. In a con- 
siderable number of cases the effused blood 
clots and is ultimately absorbed, a complete 
cure resulting. 

Symptomatology* — The patient’s com- 
plaint in cases of aneurysm depends very 
largely on the situation of the tumour. Per- 
haps the commonest symptom which induces 
the patient to seek medical advice is pain. It 
is often constant and prominent. The actual 
distension of the vessel-wall seldom, if ever, 
causes it, but infiammatory lesions of the great 
vessels, particularly of the aorta, arc sometimes 
v('.ry i)ainful, and the 8i)litting of the intima, 
already descTibed, may ha associated with 
pain which is sudden and severe. Thus, it 
is not uncommon for the patient to date his 
illness from an attac.^k of pain which only lasted 
a short time. Whem the artery is situated in 
the trunk the pain is referred to the surface of 
the body and is associated with superficial 
tenderness. Thus, when the first part of the 
aorta is affected the pain and tenderness, as 
in heart disease, are distributed over the left 
side of the thorax, spreading at times down 
the inner side of the left arm to the elbow or 
even to the little and ring fingers. With dis- 
ease of the aorta it is also not uncommon for 
their distribution to be on the corresponding 
region of the right side and the right arm. In 
some cases the pain may spread up into the neck. 

As with other tumours, pain is liable to 
ensue when nerves and other structures are 
pressed upon, and from this cause aneurysm 
may be accomj)anied by continuous pain, winch 
is sometimes of excruciating severity. Vnth 
the implication of nerves it is of a neuralgic 
character, and is felt in the |)eripheral distribu- 
tion of the affected nerve. From the point of 
view of sensation, bone is the most important 
of the other structures, its erosion being usually 
accompanied by persistent and unbearable 
aching pain. It is curious, however, that some- 
times eictensive destruction of bone may take 
place and yet the patient suffer little or no 
discomfort, whilst in other cases the pain is 
so severe that large doses of morphia are re- 
quired to afford the sufferer any relief. 
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In the limbiy owing to the absence of import 
tant viscera, there may be very few symptoms 
tio call the patient’s attention to his disease. 
Pain, which may bo quite absent, is seldom 
severe, and is generally of an aching character. 
Sometimes there is an unpleasant sensation of 
throbbing, or the patient may liimself discover 
the existence of a swelling. In a fair number 
of instanc(js the aneurysm, unnoticed by its 
bearer, is accidentally found during a medical 
examination for some other condition. 

Where the trank arteries are implicated the 
B 3 nnptoms are naturally much more prominent 
and varied, but even here there may be a com- 
plete absence of complaint, and tlie aneurysm 
may be discovered by (;hance. As the symp- 
toms depend on the situation, it is necessary 
to (‘onsider the different parts of the great 
vessels in detail. The lower part of the abdo- 
minal aorta and the external iliac arteries are 
not in (Jose association with important vis- 
cera, and hence arterial tumours arising from 
them are not likely to give markcMl symjitoms. 
Pain, however, may be severe from erosion of 
the spine. An aneurysm of any artery is 
liable to interfere with the blood 8upt)ly to 
parts beyond it. Tims, with abdominal aneu- 
rysm the low(‘r limbs may receive an insufficient 
supply of blood. The arterial flow may b(i 
adequate wlien tlie limbs are at nsst, but dur- 
ing movement more blood may bo required 
tlian the legs can obtain. If this is the (;ase, 
after some exertion the muscular j)ower in one 
or both legs may fail, and the patient may be 
obliged to stop -and riunain still until liis muscles 
have recovered. This “ intermittent claudica- 
tion ” was first described by Charcot in a case 
of aneurysm of one of tlui iliac arteri(»s. 

The fact that the intetiu&s ans freely mov- 
able within the abdominal cavity saves them 
from injurious compression, but the ureters, 
being in a more fixed position, may be ob- 
struc^ted and hydronephrosis may result. Aneu- 
rysms of the intemal iliac arteries, which lie in 
the enclosed box of the pelvis, are liable to 
compress the rectum and to interfere with the 
bladder and so give rise to difficulty in defssca- 
tion and troubles with micturition. The pelvic 
portion of the ureters may also be compressed, 
or considerable pain may be caused by pressure 
on nerves (e.g. the sciatic), or by erosion of 
bone. 

The commonest situation for an abdominal 
anearysm is at the origin of the cceliao axis 
from the aorta, and the tumour, in addition 
to eroding the spine, may project and press 


on the plexus of nerves in front. From Ais 
may arise pain and signs of inti^erenoe wiUi 
the innervation of the stomach, such as dys* 
pepsia, vomiting, and wasting. The Ktomaoh 
itself, near its pyloric end, may be reached by 
the swelling, and in consequence there may be 
hsemorrhage from its mucous membrane, vomit- 
ing of blood and melasna ; there may even be 
pyloric obstruction, the whole group of symp- 
toms suggesting either a simple or a malig- 
nant ulcer. Rupture into the stomach is very 
rare, bursting taking place more commonly 
into the loose retroperitoneal tissues. When 
the latter ocunirs death does not neoessarily 
ensue at once ; indeed, recovery may follow in 
rare instancies. The main symptoms of such 
a rupture arc (eollai^se, thirst, sighing respira- 
tion and increasing anBBmia (i.e. signs of in- 
tiernal hocniorrhage), and in addition there may 
be aching imin in the back. When the pre- 
existcnco of an aneurysm is unknown an exact 
diagnosis may hv, very difficult of attainment, 
and laparotomy has been performed several 
times under the impression that the collapse 
was due to a perforation of the stomach or 
bowel. 

The descending thoracic aorta is less fre- 
quently affected than any other jmrtion of the 
great arteries of the (Ju^st. In no position is 
the disease more obscure, yet in none doas the 
swelling reach a larger size. Symptoms may 
bo entireJy absent, but, on the other hancl, 
pain may be jiiore severe with an aneurysm in 
this situation than in any other, bec^ause of 
cirosion of the vtjrtebral column. The severity 
of the svTnptoms depends more on the direotion 
of tlie growth of the tumour than on its size ; 
expansion forwards leading only to some col- 
lapse of the base of one or other lung (usually 
the left), and perhaps a little shortness of 
breath, while jiressure of even a small tumour 
on the spine loads to bone erosion and often 
agonizing pain. The patients assume a char- 
acteristic attitude to relieve their snSering, 
sitting up in bed and supporting the head on 
the arms and knees. Oc^casionally the aneu- 
rysm erodes into the spinal canal and, pressing 
upon the cord, leads to paraplegia, but this 
occurs only very rarely. Still more rare is 
rupture into the spinal canal with its sadden 
association of collapse and paraplegia. U ia 
with aneurysm of the descenmng 
aorta that the cBsophagns ia most luedy to be 
implicated, and in consequence tiiare may ba 
difficulty in swallowing, but this is not at ;i^: 
common. Weeping may take ]^aoe 
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gullet and give rise either to hsematemesis or 
mebana, wmch may continue for some weeks 
and then end by a fatal rupture. A few cases 
are on record where the passage of an oesopha- 
geal bougie has led to the fatal perforation of 
an aneurysmal sac, and, in modem times, no 
bougie should be passed down the oesophagus 
for the relief of a supposed stricture until the 
absence of an aneuiysm has been demonstrated 
by means of X-rays. An aneurysm in this 
situation most frequently causes death by 
long-continued suffering, aided, perfiaps, by 
some pulmonary complication such as bron- 
chitis. Sudden death may, of (K>urse, follow 
rupture into the oesoj)hagus, the s])inal canal, 
the pleursB (usually the left), or the tissues of 
the posterior mediastinum. Sometimes it leads 
to complete absorption of the adjacent portions 
of ribs and a puL^ting tumour projects on the 
posterior surface of the body to the left of the 
spine; nevertheless, external rupture in this 
region is excessively rare. 

When considering aneurysm of the trans- 
verse portion of the thoraoio aorta, it must be 
recalled that this portion of the aortic arch is 
situated in the narrowest part of the thoracic 
cage and in close proximity to numerous im- 
portant structures. Hence even small aneu- 
rysmal tumours in this situation are almost 
certain to exert pressure on one or more of these 
and, by doing so, to cause symptoms. The ob- 
jective signs may be few or absent, but the 
symptoms are more prominent than are those 
produced by an aneurysm in any other situa- 
tion. Pain may arise either from erosion of 
the sternum in front or of the spine behind ; 
and neuralgia down the left arm and over the 
left side of the neck may follow pressure on 
the cervical and upper thoracic nerves. A 
more constant symptom is dyspnoea, which 
may be due to a variety of causes. The lung 
may be displaced or partially collapsed, or 
there may be pressure upon the trachea or one 
of the bronchi, usually the left. In cases where 
pressure is exerted upon the respiratory ap- 
paratus there is frequently, in addition to dysp- 
nesa, some hsemoptysis due either to congestion 
of the lung or of the mucous membrane of the 
respiratory tract, or to weeping of the aneurysm 
into the trachea or bronchus. Rupture, par- 
ticularly into the left bronchus, is no un- 
common termination. Constriction of the 
larger air-tubes causes stridor, especially on 
exertion* Compression of a bronchus may lead 
to collapse of the lung, or bronchiectasis and 
^rosis of the lung may ensue as the result of 


the retention and putrefaction of bronchial 
secretion. In these circumstances the wast- 
ing, hectic temperature, and cough may lead 
one to suspect pulmonary tuberculosis. Any 
impliesation of the respiratory apparatus usually 
causes an irritative cough. Any of the nerves 
traversing the thorax may be pressed upon. 
The least likely to escape is the left recurrent 
laryngeal, since it winds round the aortic arch. 
Its destruction produces paralysis of the left 
vocal cord, causing the c^ugh to become 
brassy in character and the voice hoarse and 
toneless. The vagus itself is much less often 
affected, but, should this occur, tachycardia, 
dyspc.psia, and vomiting may result. Irritation 
of the vagus may lead to a reflex spasm of the 
larynx which may prove fatal. Unilateral 
paralysis of the diaphragm may be produced 
by pressure on one of the phronics, but is not 
common. In some cases the cervical sympa- 
thetic is involved, its stimulation causing flush- 
ing and sweating of one side of the face and 
dilatation of one pupil, its destruction the 
rev(‘rse. Inequality of the pupils is common in 
thoracic aneurysm, but is usually due to inter- 
ference with the blood supply rather than to 
affection of the sympathetic. Other structures 
which may be pressed upon are the oesophagus 
and the thoracic duct, but they usually escape. 
Blood-vessels may be implicated in two ways. 
They may be involved in the arterial disease, 
or compressed by the tumour from without. 
In the case of the arteries the former is the 
more common. The pupil may be dilated when 
disease narrows the entrance to the carotid, 
and the size of the radial pulse may be reduced 
when the subclavian is affected. The veins are 
more likely to be compressed. This is especially 
true of the left innominate, so that congestion 
and swelling of the left side of the he^ and 
of tlie left ann are not uncommon 83an})toms ; 
occasionally this has been associated with club- 
bing of the flnger-tips of the same side. In 
spite of the proximity of so many important 
structures, both physical signs and symptoms 
are sometimes very inconspicuous. 

Death from haemoptysis is most common in 
aneurysm of the transverse arch, owing to its 
liability to rupture into the left bronchus. 
Rupture may also take place into the trachea, 
the left pleural cavity, the mediastinum, or 
the left innominate vein. Death is usually in- 
stantaneous with rupture into the pleural 
cavity, and follows after a few days of pre- 
liminary weeping when the opening is into the 
air-passages ; but rupture into the innominate 
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vein is not necessarily followed by death, an 
aneurysmal varix being fonned wJiich gives 
rise to its characteristic signs. 

In contrast to the transverse portion of the 
arch, aneurysm of the ascending aorta usually 
affords obvious physical signs, but frequently 
very little in the way of symptoms. Pain is 
one of the most common, being either constant 
or paroxysmal and spreading down one or other 
arm. It is often of the character of angina 
pectoris, and is generally associated with super- 
ficial tenderness in the area of its distribution. 
It is also liable to caust'd by erosion of 
the ribs or sternum when the aneurysm bulges 
forwards. Cough and dyspncea arc not so 
frequent as when the transverse arch is in- 
volved, but the right bronchus is sometimes 
pressed upon. The disease of the ascending 
aorta from wliic.h the aneurysmal dilatation 
arises is liable to invade that portion which is 
nearest to the heart, and so to affect the aor- 
tic valves and possibly tlio (coronary arteries. 
Hence obstruction of the orifice or incompet- 
ence of the aorti{5 valves is not an infrequent 
compli(‘ation, and a fair number of cases are 
accompanied by symptoms of heart failure. 
Pressure on the superior vena e.ava may cause 
swelling of the face and of both arms, and later 
an enlargement of the veins in the abdominal 
wall, as the result of an attempt to return the 
blood from the upper portion of the body by 
way of the iliac vcuiis and the inferior vena 
cava. In some cases the innominate artery is 
involved in the aneurysm, while in others its 
orifi(5e may be partially occhidiMl by disease of 
the arterial walls ; either of these circumstamu's 
is likely to lead to diminution of the right radial 
pulse and dilatation of the right pupil. The 
patient himself may notice the devolopruent of 
a throbbing tumour projecting in the front of 
the right chest. 

An aneurysm of the first part of the aorta 
may rupture into the right bronchus, the right 
])leural cavity, the anterior modiastiiiuni, or on 
the external surface, though the last is rare. 
Communication may be established betwc^cn 
the aneurysmal sac and the superior vena cava 
(producing an aneurysmal vurix), the pulmon- 
ary artery, or one of the auricles. Aneurysm 
of that portion of the artery which is covered 
by the pericardium has been placed in a class 
by itself because of the frequency with which 
it leads to sudden death by rupture into the 
|)ericardlal sac without previous symptoms. 
This occurs in spite of the fact that in such 
cases the aortic valves are usually incompetent. 
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Death from rupture into the pericardittm il 
usually instantaneous but, in rare oases, may be 
delaytHi for a day or two, or even for five dla3ni^ 
as in a case admitted into hospital under tlm 
care of my late colleague, Dr. Murrell. 

Aneurysms of the great brauollM Ol tti 
aorta in the neck and upper limbs form obvioua 
tumours, but do not usually implicate import- 
ant structures, so that the patient only oom« 
plains of the swelling and a sensation of throb- 
bing. In the cose of the innominate artery, 
most of the tumour is situated inside the thorax, 
and may cause some erosion of the right first 
rib atul of the sternum, besides displacing the 
clavicle. The right recurrent laryngeal nerve 
liooks round the. right subclavian artery, dilata- 
tion ol which may compress the nerve and lead 
to paralysis of the right vocal cord with its 
attet\dant hoarseness and alteration in voice. 
Axillary aneiirysm may cause pain by pressure 
on the nerves to the upper limbs, or swelling 
of the arms from obstruetion of the veins. 

Physical signs. — In the examination of 
a patient the (diief sign of aneurysm is the 
presence of a tumour which pulsates, this 
pulsation being found to be expansile when the 
tumour is grasped in the fingers. Pulsation 
lUJiy be (communicated by a large artery to a 
tumour lying over it, but this pulsation is not 
(expansile, and on lifting the tumour away from 
the vtcssel tine pulsation (ceases. If the artery 
be (‘omf)r(c.ssed between the heart and the 
aneurysm the pulsation will diminish or cease, 
ac(^ording to the degree of compression. On 
listening over the tumour a systolic murmur 
(can often be heard, but caro must be taken 
not to C()m])ress the vessel, for this in itself is 
sufficient to f)rodu('C a murmur. In the case 
of abdominal aneurysms a bruit may be heard 
on listening over the sjiine at the back. Still, 
a murmur is not present in all cases, and the 
absence of a murmur doas not necessarily mean 
that there is no aneurysm. 

Aneurysms situated in the enclosed box of 
the thorax only become obvioua when they 
project through the thoracic walls on to the 
surfa(;e. Sometimes large external swelUngi, 
with the typical expansile pulsation, are pro- 
duced, especially when the aneurysm arises 
from the ascending aorta. In many cas e s , 
however, the swelling is very small, or tbm 
may be no external projection at all ; but, 0fm 
in these, pulsation can sometimes be seen eg 
felt in abnormal situations, such as m oiie ef 
other side of the upper part of the stemwi^^^w 
in the left interscapnlar regiim behhrit, 
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tiizin may be detected on palpation, and also 
a peculiar and characteristic shock during 
carSUac diastole. In the visual examination of 
a case of suspected aneurysm the patient should 
be placed in a good light, and the front of the 
chest inspected by viewing it from side to side 
as well as directly. 

On auscultating the chest, besides the sys- 
tolic munnuT a diastolic murmur may be 
heard, but this only occurs when the aortic 
valves are incompetent, and is not, of itself, a 
sign of aneurysm. Of more importance is a 
peculiar ringing character of the second sound, 
which is audible whenever the aorta is dilated 
in the vicinity of the heart. Fusiform dilatation 
of the aorta, besides being accompanied by a 
systolic bruit over the upper part of the ster- 
num, causes the arch to ascend, so tliat it can 
be felt pulsating above the sternal notc:h, and 
the subclavian arteries become situated abnor- 
mally high in the neck. The diminution of one 
or other radial pulse and the dilatation or con- 
traction of one or oilier pupil have be(m 
already alluded to. A decided difference in 
the blood-pressure between the two arms may 
be found. When the aneurysm touches the 
trachea or large bronchi its pulsation causes a 
movement of the trachea as a whole. This is 
known as the “ tracheal tug,” and can be felt 
by pressing up the cricoid cartilag(i by a 
finger on each side. The trachea is tugged 
down with each pulsation of the aneurysm. 

Most of the other physical signs of aneurysm 
in the thorax are merely those of a tumour, 
but it must be remembered that anc.urysm is 
the commonest form of intrathoracic tumour, 
especially in middle life. A tumour in the 
thorax always means more or less displacement 
of other structures, and it may be jjossible to 
demonstrate this displacement by physical 
examination. The lungs are almost c(«,rtain to 
be compressed and displaced to some extent, 
and if the tumour comes at all near the external 
wall of the thorax the percussion resonance will 
be diminished or abolished and the breath 
sounds will become feeble. Such signs are 
most likely to be found to the right of the 
sternum when the ascending aorta is at fault, 
and in the first left interspace when the trans- 
verse arch is concerned. Similar signs may be 
found at the back, on the left side of the spine, 
with aneurysm of the descending thoracic 
aorta. With mere dilatation of the aorta there 
will be dullness or impaired resonance over the 
alNIiaam, tending to spread a little to the right 
heart is liable to be displaced when 
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the aneurysm is near it ; usually the base of the 
heart is pushed downwards so that the organ 
comes to lie more transversely, as is well 
shown in skiagrams. It is important to dis- 
tinguish between displacement of the heart and 
enlargement from dilatation and hypertropliy, 
for enlargement of the heart is no uncommon 
accompaniment of aortic aneurysm. It is not 
due to the aneurysm, but is the result of 
heightened blood-pressure, incompetence of the 
aortic valve, or muscular impairment. 

Apart from displacement, pressure on intra- 
thoracic structures may lead to other changes 
which would be notic^eable to the observer. 
For instance, pressure on the great veins causes 
C/ongestion and swelling of the head and upper 
limbs, either bilateral or unilateral in distri- 
bution, and sometimes leads to the establish- 
ment of an obvious collateral circulation by 
anastomoses between the superficial abdominal 
veins, and tlje iliac veins and the inferior vena 
cava. In such cases the flow of blood in the 
abdominal veins would be downwards. Pres- 
sure on the trachea or bronchi causes stridor, 
which is at once audible on approaching the 
patient. Pressure on one bronchus diminishes 
the air entry on that side, and hence lessens 
the respiratory murmur. There may even be 
complete collapse of the lung on the affected 
side, with consequent impaired percussion note 
and absence of movement and breath sounds. 
In other cases the lung is overdistended be- 
cause the air cannot escape, and the poor 
movement with hyper-resonant percussion note 
and diminishe.d breath sounds may suggest the 
diagnosis of pneumothorax. The signs may 
be partial instead of general if a branch is com- 
pressed instead of the main bronchus. The 
retention of scicretion in the bronchi may lead 
to dilatations in which the secretion becomes 
septic. The physical signs of this bronchiec- 
tasis with its surrounding fibrosis of the pul- 
monary tissue may simulate those of an 
advanced tuberculosis, especially as there is 
usually a hectic temperature. Even pressure 
on the lung tissue itself may lead to a local 
congestion and heemoptysis, and over the in- 
volved area rales may be heard suggesting an 
early tuberculous infiltration. The difficulty 
of ffiagnosis is increased because pulmonary 
tuberculosis is sometimes found accompanying 
aneurysm. Compression of the air-passages is 
further very prone to set up a bronchitis, the 
physical signs of which would be found. 

Pressure on nerves may also cause ascertain- 
able signs. The left recurrent laryngeal is the 
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moat frequently concerned, and may ^adually 
have all its fibres destroyed. Those which 
supply the alxlucf^rs of the vocal conls are 
first affected. Their paralysis does not altf>r 
the voice, so that before any change of voice 
is noticed a laryngeal examination may reveal 
that the left vocal cord is immobile in tlic mid- 
line in the position of phonation. Later, with 
the destruction of the other fibre-s, the cord 
becomes completely paralysed, first lasing its 
tension and then lying in the cadaveric }>osi- 
tion, half-way between adduction and abduc- 
tion, and flapping idly in tlie air-stream. The 
voice then becomes iioarse and toneless, and 
may be reduc^ed to a whisper. The right vocal 
cord may be similarly paralysed by involvement 
of the right recurrent laryngeal by an aneurysm 
of the right subclavian, l^oss of movcjinent on 
one side of the diaphragm follows the destnicv 
tion of a phrenic nerve, the left being the more 
frequently affected, but the lesion is very rare. 
The signs of implication of the sympathetic 
have already been dealt witli. 

It is uncommon for destruction of tlie ver- 
tebrsB to go so far as to produce definite physicjal 
signs, but kyphosis from falling in of the verte- 
bral bodies has been known, and sometimes 
pressure on the spinal cord produces spastic 
paralysis of the lower limbs. 

The discovery of the Jt6ntgcn rays lias pro- 
vided a certain method of ascertaining the size 
and position of thoracic aneurysms. T\w puls- 
ating shadows can be seen on the screen and 
the cardiac displu(;ement observed ; or j photo- 
graphs can bo taken and so alterations in the 
size of the tumour rec'orded during the pro- 
gress of the disease. Small dilatations in tlie 
transverse jiortion of the arc^h may be missed 
in an X-ray examination, ])ut elsewhere it is 
jiossible to be certain of the presence or absence 
of an aneurysm and of its exact jiosition in the 
chest. With abdominal aneurysms the results 
are much less satisfactory, and the fluorescent 
screen is not of much assistance in forming a 
diagnosis. 

D^gnoiii* — ^An aneurysm situated in a 
limb can rarely be confused with anything else. 
A tumour connected with an artery which 
showl^the typical expansile pulsation must be 
an aneurysm. When, however, the sac has be- 
come filled with clot the pulsation disappears, 
and such a solid tumour may be mistaken for 
a sarcoma. Hence the possibility of a healed 
aneur}'8m in a man in early middle age with a 
history of past syphilis or a positive Wasser- 
mann reaction must be remembered. 


In the abdomen, also, the typical espin- 
sile pulsation is unmistakable. Sometimes a 
tumour situated over the aorta has pulsation 
communicated to it, but this pulMtion is 
not expansile, and the tumour can often 
be lifted away from the aorta, when the 
jmlsation (seases. Undue throbbing of the 
normal aorta sometimes loads to oonfuaion. 
Tliis is consid(*red under Aorta, Dynamic 
Pttlsatiox of. In aneurysm, a murmur 
can usually be heard over the tumour, but 
a similar systolic munnur can easily be ob« 
tairiiHl by pres.siug the stethoscope over the 
normal aorta. A murmur lieard over the spins 
at the l>aek is more valuable if present, but is 
by no means always found. Rupture of an 
abdominal aneurysm into the retroperitoneal 
tissues may be difficult to diagnose if the pre- 
vious existence of an aneurysm is unknown. 
The signs are those of internal hesmorrhage 
associated with jiain iti the back, but several 
of the. rases have l>een mistaken for perfora- 
tion of some part of the gut. 

In the thorax, diagnosis is simple when there 
is an expansile tumour projecting on to the 
surface, but without this a careful consideration 
of the symptoms and a long and detailed ex- 
amination is ie(]uired. Ar already mentioned, 
aneurysm is the commonest form of intra- 
thoruci(i tumour in men in early middle life, 
and its pres(»n(^e is probable when there are 
signs of pressure withiii the chest. This prob- 
ability is increased if the Wossonnann reac- 
tion is found to bo positive. In any suspi- 
cious case it is important to comfiare carefully 
the pulses and pupils, to examine the larynx 
even wlum there is no alt<;ration of voice, and 
to test for tracheal tugging. Aneurysm almost 
invariably affc^cts only one vocal cord, so that 
a })iluteral lesion would suggest some other 
form of tumour. Aneurysms are more prone 
than malignant growths to erode opposing 
bone. The jiulsation of an aneurysm is forcible, 
like that of the apex beat of the heart, and, 
with the diastole, a very characteristic shook 
is communicated to the palpating band. lIHth 
pulsating solid tumours these characters axe 
absent. 

Sometimes empyemalat when near the heart, 
and also pointing on the body surface, pulsate, 
but this pulsation is diffuse and has none of 
the characteristics of aneurysmal pulaatiofL 
Still, every doubtful case should be submiMed 
to an X-ray examination, which will neeadf 
always definitely decide whether ea ane«Eyip|- 
is present or not. " ^ 
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The thoracic aorta, like the abdominal, may procedure is decidedly dangerous. Again, at- 


at times pulsate so excessively as to give nse 
to the suspicion that an aneurysm is jiresent, 
especially when it is associated with regurgita- 
tion through the aortic valve. This pulsation 
will be felt to the right of the sternum and 
above the sternal notch, but the fluorescent 
screen should at once eliminate any possibility 
of mistake from this cause. 

Prognosit. — This depends very largely on 
the situation of the tumour. In the limbs it 
may be eflSciently treated, if the vessels are 
otherwise healthy ; whereas in the trunk it is 
much less accessible, and treatment is propor- 
tionately unsatisfactory. It is to be r(?mem- 
bered that spontaneous cure by thrombosis 
may take place in any aneurysm, but is more 
probable in those occurring in the limbs. As 
a rule, a patient suffering from thoracic aneu- 
rysm does not live for more than two to three 
years after the disease is first diagnosed ; but 
occasionally, even wit}»out clotting in the sac, 
he may live ten or more ytiars under obs(jr\^a- 
tion. The progress of a case under treatment 
affords help in eiitimating the future chances, 
but too much streas must not be laid on the 
relief of symptoms, since discomfort can often 
rapidly be relieved by ap])Topriatc treatment 
without apparently any real delay in the 
steady progress to a fatal issue. 

Treatment.' — The treatment of aneurysm 
in the limbs is mainly a matt(‘r for tJje surgeon. 
The general lines adopted are either to induce 
clotting in the sac by limiting or abolishing 
the blood-flow through it, or to extirpate the 
sac completely by the method originally de- 
vised in the second century by Antyllus. The 
blood-flow through the sac may be controlled 
either by compressing or tying the artery be- 
tween the aneurysm and the heart, or, if this 
operation is impracticable, by tying the artery 
or arteries on the distal side of the sac. Where 
nossible, the operation of Antyllus is now pre- 
ferred by surgeons, ])ro\nded the voasels gener- 
ally are fairly healthy ; and the results are 
usually excellent. If the blood-vessels are 
extensively diseased there is some danger of 
gangrene of the limb supervening from the 
zailum of the establishment of a collateral cir- 
culation. Surgical measures have even been 
devised for the treatment of aneurysms of the 
trunk. For instance, the distal arteries may 

ligatured for an aneurysm of the innominate, 
subclavian, or carotid, and the abdominal 
Mrta has been successfully compressed by 
means of a special tourniquet, although the 
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tempts have been made, with some success, to 
encourage the formation of thrombus in the 
sac by introducing metallic wire into it and 
by sciarifying the internal surface of the cavity 
by means of needier. However, c^scs suitable 
for these heroic procedures are rare, and the 
treatment of tnink aneurysms usually depends 
upon measures devised by physicians. 

The general aim and object of treatment has 
been to cure th(j aneurysm by bringing about 
thrombosis, following Nature’s method. It 
should he recognized that this is not free from 
danger, since the main ve^wel may also be 
thrombosed, or a portion of the newly formed 
clot may become detached and give rise to 
embolism elsewhere. In order to increase the 
coagulability of the hlood, various drugs have 
b(ien emi)loyed, of which gelatin and calcium 
lactate may be mentioned. The subcutaneous 
injection of gelatin {2(X) c.c. of a 2-per-cent, 
solution with 7 per cent, of sodium chloride) 
lias beem advocated by Lancereaux, who gives 
up to forty injections at intervals of a week. 
The favourable results recorded by the intro- 
ducer have not been confirmed by other ob- 
servers, and at lea.st one fatal accident has 
happened because the gelatin solution used has 
not been sterile. The exhibition of lactate of 
calcium has not, so far, been found to be 
followed by any definite formation of clot in 
the aneurysmal sac. 

Another m(*tJiod aims at the same result by 
trying U) diminish the general blood-flow and 
so lessen that jiassiug through the sac. Com- 
plete ri^st very materially reduces the rate and 
force of the lieart, and the arterial blood- 
pressure may also be diminished by a very 
restrictinl diet. Tlie further reduction of the 
blood-pressure by repeated abstractions of 
blood has been advocated by some. The elab- 
oration of this method was due to Tufnell, 
and since Ins time it has been very widely 
omjiloyed. The jiatient is kept at absolute 
rest for a period of many months, and his in- 
take, both solid and liquid, is reduced to the 
lowest possible point. The diet recommended 
by Tufnell is as follows : 

Breakfast : 2 oz. of white broad and butter, 
2 oz. of cocoa or milk. 

Dinner : 3 oz. of broiled or boiled meat, 3 oz. 
of potatoes or bread, 4 oz. of water or light 
claret. 

Supper : 2 oz. of bread and butter, 2 oz. of 
milk or tea. 

The total intake on this diet is ten ounces of 
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solid and eight ounces of fluid in the twenty-fqur 
hours. It is recommended that this regimen 
should be maintained in all its strictness for a 
couple of months, after which the diet may be 
increased somewhat, but the complete rest 
must be continued for several more months. 
The small amount of the intake generally re* 
suits in constipation, which requires correction 
by the use of aperients or cnemata, but except 
for this it is advised that no drugs be adminis- 
tered to the patient. Under this regime the 
symptoms of which the patient complains un- 
doubtedly get less or di8aj)pear, but it is very 
doubtful whether any larger pro[)ortion of 
aneurysms diminish in size or coagulate than 
under a less uncomfortable method. Certainly 
in several cases where this treatment has been 
carried out with great strictness for many 
months the aneurysm, j)OHt mortem, has been 
found to have no trace of clot in it. 

These discouraging results have led many 
physicians, at the present tune, to direct their 
treatment rather to the relief of symptoms 
than to any attempt to cure the disease. It 
is obvious, too, that the number of patients 
who are suitable for the Tufuell treatment, and 
at the same time willing to undergo it, must 
be very limited. It has been found that the 
distressing sjTni)tonis, pain and dyspiuna, may 
often be completely or partially n‘liev(;d by 
methods which involve much less time and 
discomfort, and that, after relief, a [)atient may 
with care live and even follow a light oceuj»a- 
tion with a fair amount of comfort, wliile the 
pros^iects of cure by thrombosis, tliough slight, 
are as good as with other methods. The pain 
and dyspnoja usually diminish aftei a f»‘w days' 
rest in bed, and after a few weeks often dis- 
ai)pcar, particularly if, at the same time, there 
is sonic limitation of the diet and if iodide of 
})otassium be given in moderate doses (5 10 gr.) 
three times a day. TJie iodide will often re- 
lieve, especially in syphilitic cases, even when 
the patient is uj) and about, though the exact 
method by which it brings about amelioration 
is unknown. Iodides are su])pused to lower 
the blood- pressure, but their influence in this 
direction is very diiiicult to demonstrate by 
the sphygmomanometer, and any reduction of 
the blood- pressure docs not give a satisfactory 
exjflanation of the relief affo^ed. 

Individual discomforts may require treat- 
ment. Under the regimen outlined above all 
the symptoms complained of are usually re- 
lieved very considerably. It may, however, 
take several days before the improvement 

85 


ANEURYSM. ARTERIO-VENOUS 


manifests itself and, in the meanv^hile, irtaoild 
treatment may bo necessary. This will alab 
be required in the cases in which relief is not 
afforded by more general measures. Of theae 
83 rmptonis the most important is pain^ whi(^ 
may bo of excruciating severity. For this it 
is nec^essary to give morphia in suflSicient 
amount, and in bad cases it may have to be 
gradually increased to a considerable extent. 
It is best for the physician to administer the 
drug himself by iiypodcnnic injection. Cough, 
which is a very constant symptom of aneu- 
rysm, may demand some linctus containing 
morphia or heroin. Dyspnoea is generally best 
relieved by re^t, but is liable to be increased 
by intcnmrrent pulmonary affections, such 
as bronchitis, broiu'hicctasis, and tuberculosis. 
In these cir<‘umstaiices some assistance may be 
obtained by the exhibition of expectorants such 
as ammonia; and if there is decomposition 
of the sputa in dilaUui bronchi, carbolic acid 
or cnuiHote in minim doses may bo used as 
dLsinf(H:tants, or antiseptic inhalations may be 
employed. It is im[)ortant to remember that 
in a large number of cases the use of these 
drugs need l»e only temiwirary, and that they 
may be gradually diminished as the symptoms 
decrease in intensity. 

After tlie relief of symptoms the patient 
.should still Ik; kept in \ml for several weeks. 
He may tlH*n b(i allow(;d very gradually to get 
up. the effe(;t of each slight extra exertion 
being noted. If there bo a return of i>ain or 
other distressing symptom he should again be 
]mt back to bed for some weeks. When the 
jiatient has satisfactorily jiassed through a 
] prolonged (convalescence, lie may bo allowed 
to undertake some light oc(;uj)ation, but must 
be warned against any siivere exertion. He 
should be examined periodically to make sure 
that the aneurysm is not increasing in size, and 
it Is generally advisable to continue the ad- 
ministration of the iodide. ^ GobSAGE, 
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result of a direct communication between an 


artery and a vein. It is seen most commonly 
ill the limbs as a He(]uel of stabs or gunshi^ 
wounds, and at one time was comparatively 
common at the bend of the elbow from injazy 
inflicted on the brachial artery in the prooeM 
of veues«;ction. Sometimes it is found in tibe 
chest or abdomen from the bursting of fa 
aneurysm into an adjacent vein. The artee^ 
may open directly into the vein, when the 00i& / 
dition is known as aneurysnuA vofiat; 
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blood ma7 have been eSosed into the tissues 
before passing into the vein. In the latter 
case a sac ww is formed from the tissues, and 
the tumour is called a varicose aneurysm. 

Symirtonuilology* — ^In aneurysmal varix 
there are great distension of the vein and, 
naturally, a blocking of the blood-flow into it 
from the periphery. Consequently, in the 
limbs, there are venous engorgement, jiossibly 
(Bdema, and, with lapse of time, an increased 
growth of the limb and its hair. When situated 
in the thorax there arc cyanosis and swelling 
of the face and upper limbs of sudden origin, 
while swelling and oedema of the lower limbs 
occur in the rare cases in which the aneurysm 
is in the abdomen. Similar but Jess j^ro- 
nounced phenomena accompan}' varicow^ aneu- 
rysm. oil examination either a greatly dis- 
tended and pulsating vein will be found or a 
pulsating tumour at the side of a more mod- 
erately £stended vein; and, on auscultation, a 
characteristic continuous murmur (whi(‘h Las 
been likened to a fly buzzing in a box) will be 
heard, the sound being accentuati^d with each 
pulse. If this condition occurs in the trunk, 
the distended vein will be hidden, but the 
peculiar murmur will be heard. 

There is no special treatment aj)|)licable 
to cases in which tlie abnormal communication 
is established between vessels of th(i trunk. In 
the limbs the swelling may be compressed by 
an elastic support, or the artery may be liga- 
tured above and below the lesion. Ligatures is 
practically always necessary in varicose an(;u- 
lysm owing to the risk of rui)iure and escape of 

A. M. Gossage. 

ANEURYSM, OIRSOID (syn. Arterial 
Angioma). — ^A congeries of vessels composed 
of enlarged branches of an arterial trunk. 
There is probably some antecedent cx)ngenital 
anomaly, though the advent of the swelling 
is often preceded by an injury. The scalp is 
the most usual situation, the temporal artery 
being that most commonly affected. The 
conation is chiefly met with in adolescents 
and young adults. Beginning in the smaller 
branches, an arterial overgrowth occurs, which 
gradually spreads until perhaps the main 
trunk is mvolved, or the anastomosing branches 
of neighbouring vessels. To the general en- 
largement are added tortuosity and zones of 
constriction and dilatation until a pulsating 
tumour is formed, composed of tortuous and 
eolnged arteries and feding like a mass of 
bted worms. In the case of the temporal 
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artery the swelling may spread until practically 
the whole scalp becomes affected ; gutters may 
be produced in the bone by the overlying 
vessels. If the ophthalmic artery takes part 
or is the site of the lesion, pulsating exoph- 
thalmos (see Okbjt, Afeections of) may re- 
sult. The most serious symptom of a cirsoid 
an<*urysm affecting an artery supplying the 
head is a loud systolic murmur, audible to 
the patient and often causing him grtat dis- 
comft)rt and loss of sJeeji. Neither rupture nor 
sj>ontaiieous cure is to be anticipated, though 
j)rofusc and dangt^rous hajinorrhage may follow 
wounding of the area. Occasionally extensive 
ulceration occurs. 

Treatment. — ^When the murmur is trouble- 
some or the condition is spreading, excision, 
allowing a wide margin, may be undertaken in 
suitable cases, the bleeding being controlled 
as far as possible by an elastic tourniquet 
around the head, by previous ligature of the 
supplying trunk, or by injecting into it boiling 
water. When the lesion is too extensive for 
excision or unsuitably placed, amelioration may 
be attempted by proximal ligature alone. An 
alternative method, wlien the aneurysm is 
accessible, is electrolysis. 

Fbederics Langmead. 

ANEURYSMAL VAR IX (see Aneubysm, 

AkTF-KIO-VExNOUS). 

ANGINA CRURIS (see Abtebial De- 

geneuation), 

ANGINA, LUDWIG’S (j^ee Ludwig’s 

Angina). 

ANGINA PECTORIS.->Tho term angina 
jMjctoris is apj)lied to the more severe grades of 
cardiac i)aiu. Pseudo-angim is an unsatisfac- 
tory terni w hich is applied to cardiac pain of 
an anginal tyj>e occurring in patients in whom 
there is no evidence of organic cardio-vascular 
disease. In some of these patients the neurotic 
element is more in evidence, in others the toxic. 
It should be emphasized that there are all 
grades of severity of cardiac pain, and that 
there is no sharp and clear lino of demarcation 
between the mildest pseudo-angina and the 
angina })cctoris gravior of Heberdem. Anginal 
pain is evidence of exhaustion of the heart- 
muscle. 

Etiology.— -Angina is essentially a symp- 
tom of advancing years. It is rare before 
forty. As a man ages his arteries lose their 
elasticity, the arterial walls thicken and their 
lumina diminish, with the result that the blood 
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supply to the various organs is lessened and 
their functioning power impaired. In the case 
of the heart, this is shown by a diminution of 
its reserve force and the ease with which 
shortness of breath and cardiac pain are induced 
— ^both signs of cardiac exhaustion. 

Cardiac pain is common in women, but the 
anginal type of pain more frequently attacks 
men. The active man of business, the “ liiistler ” 
endowed with boundless energy, who works 
year in and year out at top speed and is in- 
cidentally a high feeder, is a frequent victim. 

High blood-pressure is an outstanding feature 
in one type of case. 

Syphilitic- aortitis is recognized as a cause of 
very severe (sardiac pain, and it is noteworthy 
that cardiac pain of the anginal type is much 
commoner when the disease afiects the aortic 
valves than when the mitral valve alone is 
involved. 

Preduposing causes. — Since anginal pain is 
the result of stimuli passing up from the heart 
and impinging on the nervous system, it is 
clear that the degree of pain will depend on 
the relationship of these two factors. 

Freedom from pain will depend in many men 
on the careful preservation of the balance 
between the power of the heart for work and 
the sensitiveness of the nervous system. 

Myocardial disease, coronary sclerosis, anae- 
mia, febrile illnesses, toxajinia, underfeeding, 
and any other cause impairing the nutrition 
of the myocardium will render it more readily 
exhausted. A much less dtigree of effort and 
strain will then induce pain and cardiac distress. 

On the other hand, any factor which increases 
the sensitiveness of the nervous system will also 
increase the liability to pain. 

An exhausted nervous system is an irritable 
nervous system, and such is very (?ften the 
outcome of prolonged business worries, over- 
work, anxieties, or recurrent insomnia. 

Ezoitiiig causes. — The immediate cause of an 
attack is generally some extra physical effort, 
such as himying for a train or struggling against 
a wind. Effort immediately after a lueal is 
more likely to induce the pain, and many 
patients have noticed that sudden exposure to 
cold brings on prcecordial pain, anginal in type. 

Emotion is a well-recognized factor; the 
rea^n is not obvious, but the increased heart- 
action and sudden variation in blood-pressure 
may be the explanation. 

The onset of fibrillation of the auricle 
(delirium cordis) or an attack of paroxysmal 
tachycardia occurring in a heart with diminished 
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reserve, by greatly increasing the rate cl the 
heart and shortening diastole, may cause rapid 
exhaustion of the heart-muscle and the appear* 
ance of severe cardiac pain, which passes away 
when the normal rhythm is restored. Bajdd 
heart-action of this nature is not a response to 
stimuli acting on the pacemaker of the heart 
through the nervous system and compensatory 
in character ; it is rather a sudden increase in 
rate independent of the nervous system, im- 
])Osed on the heart irrespectively of the con- 
dition of the remainder of the vaso-motor 
system, and therefore much more liable to 
cause sensory distress. 

Description of an attack.— The onset may 
be sudden and unexpt'cted, or the development 
of the symptoms may be a gradual crescendo. 

The pain when fully dcvelo])ed is intense and 
agonizing, and described as tearing, gripping, 
gnawing, ami unbearable, or even btiyond de- 
scription. It is situated either in the middle 
Hue or a litth^ to the left, about the level of the 
3rd, dth, and 5th intercostal spaces, and may 
“ go right through to the back ** or spread 
round the chest-wall towards the left scapula. 
When the initial pain is situated above the level 
of the nipjdes it is more likely to extend into the 
arms. When it is most intense at or below the 
nipple level it frequently passes round and 
through to the back. (Fig. 5.) It may become 
so sevens that the jsatient remains motionless, 
afraid t^ven to breathe ; in other cases, how- 
ever, tli(Te is a peculiar restlessness, and even 
a desire to moves about during the paroxysm. 

Togesther with the pain there is usually a 
sense of constriction and jsressure, the chest 
feels as if gripped in a vice and crushed, 
breathing becomes difficult, and the patient 
feels sufiocated. 

The pain may remain localized to the region 
of the jiteecordium where it was first perceived, 
but frequently it spreads to the left shonldec 
and down the inner side of the arm, sometimes 
stopping at the inner side of the elbow, but, if 
the attack is prolonged and severe, exteziding to 
the wrist or fingers. Finally, both arms msy 
be involved. Often a sensation of numbness 
and tingling precedes the pain in the arm. 

Accompanying the pain, the power of the 
hand and arm may temporarily be impaizedL 
Fain is occasionally experienced in the left 
side of the neck, the left jaw, and the ocdpitil 
region. 

The above is the usual s^uence of eveii|fs« 
but at times the first indication of an 
pain or tingling above the inner ride of the 

I'v'' 
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elbow, or more widely spread in the left arm, 
and this pain spreads bom the arm to the 


apprehension. The dread of imminent death 
dominates the mind and is expressed in the 


chest. 

CarcUac pain is nearly always left-sided, but 
sometimes without apparent reason it begins 
to the right of the middle line and spreads 
thence into the right shoulder and down the 
right arm, the character and intensity of the 



5. — To show the common distribution of 
pain in aD|in« peetirit (a) above the level of 
the nippict. with a tendency to spread down 
the arms ; (b) at and below the nipples, ^ith a 
taodanoyto extend through to the back. The 
tegmental distribution of the cervical and dorsal 
nerves is indicated. 

pain and the associated phenomena being 
similar to those noted when the pain follows 
the usual course. This deviation does not 
appear to modify either the course of the 
attack or the prognosis. 

The duration of a severe attack is generally 
short and may terminate suddenly ; but some- 
times the pain waxes and wanes,' one paroxysm 
is followed by another, and the patient, be- 
coming more apd more collapsed, sinks into 
unconsciousness. 

With the onset of the pain the face becomes 
ukea and sunken, a cold sweat breaks out, and 
As sxpresaion is one of extreme anxiety and 


countenance. 

The pulse may remain little altered during 
a paroxysm, and there is no constant finding. 
It may become extremely feeble and irregular, 
or, on the other hand, in some patients the 
pressure is found to be raised. Wheezings in 
the c‘liest, both insjuratory and expiratory, are 
sometimes j)resent, accompanied by a sense of 
suffocation ; this wdieeziiig may persist after 
the anguish has subsided. Vomiting rarely 
occurs, but eructation of wind is frequent, and 
is often due to air-swallowing. Hiccough or 
persistent yawning is at times a troublesome 
syniptouK 

With the termination of the attack large 
quantities of pale urine may be voided. 
Although the relief from the excruciating pain 
may be complete, the patient is usually very 
limp and exhausted and disinclined for effort, 
and a dull aching over the prascordial area may 
persist for hours. 

Tenderness of the chest-wall is often noted 
during an attack, and may persist. The left 
breast is tender when handled, and the pec- 
torals also an? sensitive to jiressure. lynch- 
ing tlie left st<^rno-mastoid and trapezius will 
sometimes give rise to j)ain, in fact may act 
as the exciting cause of a paroxysm. More 
rar(‘ly the skin itself is hyperalgesic- a feature 
whicJi is jjion^ commonly observed in women. 

Although the jiaroxysm may begin suddenly 
and without any warning, there is usually a 
short period of discomfort, frequently described 
by the patient as “ indigestion.” , This is a 
feeling of lut^ssure or fullness about the middle 
and lower third of the sternum, and is often 
ascribed to fiatulcut distension. If this has 
ai)peare<l as the result of effort, cessation of the 
effort usually suffices to cause its disappearance. 
If, however, the significance of the “indiges- 
tion ” is not ajiprecriated and the effort is con- 
tinued, the discomfort increases and merges 
into a disabling jmin. This transition may be 
sudden and the pain agonizing. 

The distribution and the manner of spread 
of the pain in these eases are an excellent 
example of the referred })ain described by 
Dr. Head and Sir Janies Mackenzie (Fig. 5). 
The segments chiefly involved arc the lower 
cervical and upjier dorsal. The first to bo 
affected are the 3rd, 4tli, and 5th dorsal, but the 
Ist and 2nd dorsal are also soon involved and 
account for the pain felt in the inner side of the 
arm. Then the lower cervical segments are 
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reached and the pain spreads into the fingers. 
The pain felt in the centre of the back and in 
the interscapular areas is a further manifesta- 
tion of involvement of the 5th and 6th dorsal 
segments. 

In rare cases the pain is first felt in the 5th, 
6th, 7th, and 8th dorsal segments ; it may 
remain localized to this area, chiefly to the left 
of the mid-line, or it may gradually spread 
upwards and finally extend down the arm. 

The type of pain just described is much less 
common in women, but since women also suffer 
from arterio-sclcrosLs, chronic Bright’s disease, 
valvular disease, aortic disease, and myoi^ardial 
degeneration, though less frequently than men, 
they too sometimes present the typical mani- 
festations of severe angina pec^toris. Cardiac 
pain of a less ominous type, however, is common 
, in women and occurs at a relatively earlier age. 
[ The nervous element bulks large in women, 
[ whose nervous system is more easily disturbed 
by worries, loss of sleep, anxiety, and prolonged 
mental or physical strain. It consequently 
responds in terms of jiain to a moderate degree 
of cardiac exhaustion or temporary stress. 
The pain is often stabbing, or it may be a 
continuous ache, and it is increased by slight 
effort or any sudden emotional disturbance. 
Palpitation is a common accompaniment of 
this pain, together with a feeling of faintness 
and exhaustion and a tendency to syncope. 
The sensation of constriction of the chest as if 
it were crushed in a vice, and the feeling of 
extreme sternal pressure so characteristic of the 
graver type of angina, are rarely met with. The 
pain in the arm and shoulder is common, but is 
less clearly limited to the inner side of the limb ; 
rather the whole arm is involved, and the pain 
is described by the patient as that of neuritis 
or as rheumatism. 

In women, too, it is characteristic to find a 
much greater degree of hyperalgesia of the skin 
and a wider distribution of the pain. 

At the climacteric there is increased liability 
to cardiac pain, especially if there is coincident 
liigh blood-pressure. 

Toxins such as tobacco, tea, and coffee, and 
also the toxins due to influenza, septic throats, 
chronic sepsis, and abnormal intestinal con- 
ditions, are, probably more frequently than we 
wot of, the cause of severe cardiac pain approxi- 
mating in type to that described as common in 
women. This point of view has been em- 
phasized by Mackenzie. 

Prognosit* — satisfactory prognosis can 
be arrived at only after fuU consideration of the 


etiology and a clear conception of the under* 
lying pathologicjil changes. A oomeb pro|[« 
nosis is admittedly difficult, but the outlook Uk 
many instances is more favourable than is 
supi>osed. The well-known fact that patients 
may die in their first or second attack, and that 
the mode of their exitus is both distressing 
and dramatic, has surrounded the term angina 
pc(‘toris witii gloom. Exficrience shows that 
most patients live for years after the first 
twinges. 

The severity of the initial jiaroxysms is 
no guide to the future. An alarming degree 
of anginal pain may di8a{)}war under rest, 
and if the mode of life is carefully regulated 
it may be many years before there is any 
return of symptoms. On the other hand, a 
moderate degree of angina may be the fore- 
runner of a steadily jirogressive pathological 
condition wliich is quite untouched by treat- 
ment. 

The younger the patient the better the 
prognosis, but severe angina attacking a man 
in early middle life, in whom there are clinical 
grounds for a diagnosis of syphilitic disease of 
the aorta, would (sertainly justify a serious 
view in regard to the future. 

All signs which point to serious organic 
disease of the heart or arteries increase the 
gravity of the outlook. When anginal pain is 
accompanied or ])reccded by easily induced 
shortness of breath, bouts of cardiac asthma, 
Cheyne-Stokes breathing, alternation of the 
pulse, and high blood-pressure, it is only 
(corroborative evidence of the proximity of a 
fatal issue. 

The most ])ractical test is the extent to which 
the patient responds to treatment. When the 
causes, both predisposing and exciting, respon- 
sible for the attacks are definite and can be 
remedied, there is a fair probability that life 
Avill be prolonged for years. 

The outlook is also favourable when there 
is clear evidence of an exhausted and over* 
sensitive nervous system. With the restoration 
of the nervous system to its normal balance the 
liability to cardiac pain disappears. This is 
particularly the case in women. 

It is satisfactory when one finds consideiaUo 
variation in the degree of effort necessary to 
bring on cardiac pain, the inference bring tluit 
there is no permanent irremediable disease ril 
the myocardium and coronary arteries ; biyt ii 
pain is more and more easily induced in spiti^l;,;; 
rest and care, and if the attacks beoome 
frequent and more severe, it is desr 
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myocardium is growing steadily less efficient, 
and death may occur at any time. 

TfMtiiiMit. — During the paroxysm the 
urgent need is relief of the pain and the 
accompanying shock, 

A capsule of amyl nitrite should be crushed 
and the vapour inhaled. The relief is some- 
times immediate, though unfortunately often 
transient, in which case the inhalation must 
be repeated. Amyl nitrite acts as a rapid 
vaso-dilator and lowers the blood-pressure. 
It can be administered by the mouth — ^for 
example, one or two drops may be dissolved in 
spirits of chloroform and sip])ed in a draught 
of water. 

Unfortunately amyl nitrite often fails, and 
other means must be employed. 

Alcohol is also a vaso-dilator, and a hoi 
drink of brandy-and-water frequently gives 
speedy relief. 

One teaspoonful of the following mixture in 
several ounces of water is valuable as a strong 
carminative, and generally relieves the sensation 
of flatulence. 

1^ Menthol, gr. v. 

Sp. ammon. aromat. ^ 

Sp. chlorof. J 

In the severer cases morphia should be given 
hypodermically and speedily, cither alone or 
with atropine. One-sixth to a quarter of a 
grain should be given to begin with, and 
followed by further injections as required. It 
is said to be less likely to cause nausea when 
combined with atropine. The relief from tlie 
terrible jmin will lessen the degree of sliock 
experienced by the patient, and thus tend to 
diminish and prevent the onset of coUapsc. 
The presence of chronic Bright’s disease is no 
justification for withholding morphia. 

I have never seen any benefit from hypo- 
dermic injections of strychnine during * the 
paroxysm. The pain can, of course, be dulled 
by a whiS or two of chloroform. Belief is also 
experienced from the free administration of 
oxygen ; it should be continued for an hour or 
more after the paroxysm if there is great 
exhaustion. 

For some days after an attack complete rest 
is advisable. Then, after carefully investigat- 
ing the causes that have led up to the paroxysm 
bxA forming an opinion as to the degree of 
ozguiic disease and the temperament of the 
iNitient, he must be carefully instructed as to 
ais mode of life. 

It I think, wril to explain quite frankly 
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that the pain is evidence of exhaustion of 
the heart-muscle, and is a signal and a 
warning which the patient will neglect at his 
peril. 

Exercise and effort are good up to the point 
at which discomfort is experience, but on the 
first sensation of tightness across tlie chest, 
actual pain, or shortnesH of breath, he should in- 
stantly cease wJiatever effort he is making ; he 
should never (continue until the pain becomes 
disabling. His life must be reorganised on a 
lower level of effort, both pl^’sical and mental. 
Ho must lead a more leisurely existence. If 
there are causes undermining the stability of 
the nervous system, they must be removed. 
Business responsibilities must be lessened. Full 
dosage with ammonium bromide is helpful in 
removing restlessness and nervous irritability 
and in predisposing to sleep. Chloral hydrate 
and chloralainide arc also serviceable in this 
direction. 

In all patients liable to angina the diet should 
be carcfdly sui)erviHed so as to obviate any 
tendency to flatulence or dyspepsia. 

When the blood-pressure is raised an occa- 
sional mercurial purge and a morning saline, 
sufficient to ensure at least one loose motion, 
are valuable. 

The diet should be simple, light, and re- 
stricted in amount, and only a small quantity 
of fluids taken with each meal. It is better to 
omit rich soujw and gravy. None but very 
slight exertion should be made immediately 
after a meal. 

If syphilis is suspected or admitted and 
the Wasserraann test is positive, antisyphilitic 
remedies may be administered. 

Those patients who find that exposure to cold 
excites an attack should take every precaution 
to minimize tliis risk ; they will probably find 
that chewing a tablet of triniirin before leaving 
the house will materially help them. Cold 
baths and sitting in cold or draughty rooms 
should be avoided. 

Potassium iodide, alone or combined with 
arsenic, and given over a long period, is of 
service in the arterio-sclerotio type of case. 

The acute pain which sometimes accompanies 
an attack of paroxysmal tachycardia or the 
ra^nd action of auricular flutter and auricular 
fibrillation yields rapidly to morphia, which 
should not be withheld if the pain is great. As 
the paroxysm of rapid heart-action subsides 
imder appropriate treatment and the cardiac 
ih^hm becomes normal the pain will disappefur. 
in all cases of angina the essential treatment 
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is to persuade the patient to live a rational and 
useful life well within his limitations, and to 
relieve symptoms as they arise, ILay. 

ANQINA, VINOENT’8 {sec Tonsillitis, 
Acute; Diphtheria). 

ANQIOMA (see N^evus). 

ANQIO - NEUROTIC CEDEMA (sec 

(Edema). 

ANGULAR CURVATURE {see Spinal 
Caries). 

ANISOMETROPIA Kkfuaction and 
Accommodation, Errors <jf). 

ANKYLOBLEPHARON {see Evklids, Af- 
fections of). 

an KYL08T0M I AS 18 {see Intrsti n A l 

Worms). 

ANOREXIA {sec Stomach, Functional 
Disorders of). 

ANTERIOR POLIOMYELITIS {see 
Poliomyelitis, Acute). 

ANTE-PARTUM HiCMORRHAQE {sec 

HiBMORRHAOE, AnTE-PARTUM). 

ANTHRAOOSI8 {see Pneumonoconioses). 

ANTHRAX {sijn. Malignant Pustule, Wool- 
sorters’ Disease, Charbon (French), Milzbrand 
(German). — An acute specific infective disease, 
malignant in character, and producing either 
characteristic local lesions with a marked 
tendency to general systemic invasion, or a 
general systemic infection without visible 
primary local lesion, but accompanied by grave 
constitutional symptoms and usually fatal. 

Etiology. — Anthrax is primarily a disease 
of the lower animals, more especially the herbi- 
vorous animals, the carnivora being far less 
susceptible. It is communicated to man by 
contact either with animals, or with animal 
or other material, containing the bacillus of 
anthrax or its spores. Thus it may be found 
among farmers, shepherds, cattlemen, veteri- 
nary surgeons, butchers, tanners, workers in 
wool and hair, horns, bones, etc., also among 
plasterers, dock labourers, furriers, brush 
makers, felt makers, and mechanics handling 
or repairing machines used in any of these 
industries. Of late years a number of people 
have been infected by means of spore-laden 
shaving brushes made from bristles imported 
from the Far East. 


Admission to the human body is usuidl^ 
obtained by way of the skin, the oontmuitj m 
which has become broken. It may, however, 
pass through the unbroken skin, especially when 
aided by friction accompanied by a greasy oon- 
dition of the skin. It may conceivably also 
enter by the hair-follicles or sweat-duoto. In 
many factories the heat and moisture incidental 
to the pro(‘esses of manufacture cause constant 
perspiration among the workmen ; this softens 
the cuticle and probably increases the liability 
to infection. The dried spores contained in the 
(lust of factories may be inhaled and give rise 
to an internal local infei'tion, or may pass into 
the alveoli and be taken up by the wandering 
and epithelial cells and conveyed to the lymph- 
vessels in the alveolar framework, whence they 
p»iss to the glands at the roots of the lungs, 
later leading to general infection. Gastro- 
intestinal infection in man is rare, and when 
found is usually secondary to primary infection 
elsewhere, as when the serous discharge from 
cutaneous anthrax of the face runs into the 
mouth and thus carries bacilli into the ali- 
mentary tract. 

Pathology. -The passage of B, anthrads 
(Plate 5, Fig. 5, facing p. 148) or its spores 
through the epidermis into the cutis vera sets up 
an acute though minute inflammatory focus in 
the subpapillary vascular plexus. Here the 
bacilli multiply and spread along the pajiillary 
bodies to the epidermis above, producing vesi- 
culation in about twenty-four hours, A rapid 
effusion of sero-fibrinous lymph takes place into 
the cellular tissue and soon coagulates there, 
leading to necrosis of the central part of the 
invaded area. Thrombosis of the surrounding 
vessels simultaneously takes place and tends 
to inhibit general infection by sealing up the 
avenues by which access to the general circu- 
lation could be obtained. The spe^c toxins 
pass by osmosis into the surrounding tissues 
and lead to an excessive interstitial oedema of 
the surrounding skin, often at a distance of 
12-15 in. from the focus of infection. In the 
surrounding tissues punctiform hsemorzhages 
may be seen. Although, as a rule, the a nt h rax 
bacilli do not penetrate to the subcutaneous 
tissues in the case of cutaneous infection, they 
frequently succeed in gaining entry to • 
blood-vessel not shut off by thrombosis, at 
they may penetrate the thrombus and zeaeh 
the open vessel beyond, or, as more frequeiiU^ 
happens, they may enter the ]kmph-veiii|b/^ 
and be carried away in the lynqph-sixeua*^ 
either of these ways a general qwkenio ial^ 
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tion may be set up, with all the usual symp* 
toms and pathologic^ changes incidental to it. 
Allien local infection takes place in the mucous 
membrane of the alimentary or respiratory 
passages, a similar series of pathological changes 
and a similar sequence of events, mutatis 
mutandis, may be observed. 

Post mortem, decomposition phenomena 
quickly show themselves, accompanied by 
rapid discoloration of the skin. This begins 
immediately after death, and in a few hours 
all the dependent parts of the body are of 
a dark purple colour. The lips, neck, and 
pectoral regions show this discoloration, and 
the ears, finger- and toe-nails, and penis and 
scrotum become almost blue-black. When 
there has been cutaneous anthrax the eschar 
is black and surrounded by a dark-coloured 
zone of skin. Bloody fluids usually exude from 
the mouth and nostrils, and are of a brownish 
or chocolate colour On raising tlie breast- 
bone the cellular tissues are seen to be emj)hy- 
sematous in the substemal space, and bubbles 
of gas can readily be seen in the intercellular 
spaces. The pleural cavities contain large 
quantities of yellow clear fluid, the right side 
usually having more than the left. Occasion- 
ally this fluid is bloodstained. Collections of 
yellow gelatinous material arc usually to be 
found under the pleura covering the lungs. The 
lungs themselves are engorged with dark blood, 
especially in their lower lobes. Distinct jmeu- 
monic consolidation is not usual. The glands 
at the roots of the lungs, which are greatly 
enlarged, frequently contain masses of intra- 
glandular bloodclot. In the pericardial sac 
there are usually 4 or 5 oz. of serous fluid, 
and here again minute heemorrhages on the 
pericardium and endocardium are (H)mmoii. 
The heart-muscle is dark-coloured and flabby. 
Less commonly, the abdominal cavity also 
contains a considerable quantity of fluid. 
Hasmorrhages may be noticed under the peri- 
toneal coverings of the viscera, and here also 
subserous collections of gelatinous material 
are common. The spleen is usually large, 
dark-coloured, and diffluent, but it may be 
little changed. The kidneys and liver may 
show fine punctiform hemorrhages. In cases 
where cerebral symptom have been noted 
during life, extensive hiemorrhages are usuaUy 
foimd in the subarachnoid space or under the 
pia mater. The whole surface of the brain 
may thus be obscured by a thin layer of dark- 
zed blood completely levelli^ over the sulci. 

into the ventricles and also into 


the brain substance itself arc occasionally met 
with. If the post-mortem is made within 
twenty-four hours after death, cultures of S. 
antkracis can be made from all the cavities 
and viscera showing pathological changes. 

Symptomatology* — lu cutaneous anthrax 
the earliest symptoms arc a slight burning or 
itching sensation, followed in a few hours by 
the formation of a small, flat, pale-red papule. 
Within twenty-four hours it is capped on its 
summit by a vesicle or group of coalescing 
vesicles. These are very shallow and flat, and 
are of a ])ale pearly or waxy appearance. The 
whole may be surrounded by a very faint red 
areola, and then closely resembles an ordinary 
vaccination mark about the third day. Usually, 
even at this early stage, a slight wdema of the 
surrounding skin is noticeable. The “malig- 
nant pustule,” as yet, is not larger than a split 
pea and is painless. It is easy and most im- 
})ortant to make a diagnosis, but, unfortunately, 
at this stage it is rarely recognized, and is 
thought by ])atient and doctor alike to be 
“ nothing but a pimple.” Even now there are, 
frequently, slight heada(?he, a tendency to 
nausea, and a slight rise of temperature to 
100- V F. in the mouth, but oft(jn a couple of 
degrees higher in the rectum. The pulse may 
be a little faster than nonnal, perhaps 80-100 
per minute, but otherwise normal. Within the 
next twenty-four hours the central vesicles 
dry up, become <iej)r(^ssed, and assume a dark 
colour ; while the vesicular area is gradually 
increased in size by the formation of fresh 
vehicles at its perij>heiy. The constitutional 
symptoms grow worse, tlie temperature perbaps 
reaching 104°, and rigors may be present. If 
untreated, this area may gradually increase in 
size till it becomes even 2 in. in diameter, but 
it is not usual to see cutaneous anthrax cover- 
ing an area larger than a shilling. Frequently, 
after attaining this size, it ceases to enlarge, 
dries up, and undergoes spontaneous cure, the 
slough separating in the ordinary way. As a 
rule, in industrial anthrax there is not more 
than one original focus of infection unless the 
Inoculation has taken j>lace by means of an 
infected nail scratch, or some similar way, 
when a row of “ pustules ” may result. The 
infection is usually from dried spores, and the 
syinj)toms are as described. 

When infection is by the mature bacillus, 
as in butchers inoculated when slaughtering, 
the symptoms are somewhat different. Mul- 
tiple lesions are more common, and the course 
is more rapid as well as more benign. There 





is a greater tendency to the formation of large 
bullae containing dark bloodstained fluid. The 
characteristic oedema is a very marked symp- 
tom when the lesion is near the orbit. The 
whole face may swell so enormously as to block 
up the various orifices almost entirely. 

In internal anthrax the constitutional symp- 
toms are similar to those in cutaneous anthrax, 
which, as already shown, are not very severe, 
and are due to absorption of toxins. In addi- 
tion, however, are the symptoms peculiar to 
the internal organ in which the primary focus 
is situated. Thus in gastro-inteniinnl anthrax 
there may be abdominal pain, vomiting, or 
diarrhoea, the latter being occasionally haemor- 
rhagic. In pulmonary anthrax (woolsortcrs’ 
disease) there may be few localizing signs be- 
yond i)erhaps a slight cough, and aua(5ultatory 
and percussion examination may fail to reveal 
anything abnormal. When, however, in any 
of the forms infection becomes general, very 
severe constitutional symptoms at once mani- 
fest themselves. The pulse becomes faster and 
weaker, and this deterioration progresses witli 
great rapidity. The respiration grows diflicjult 
and hurried, and may reach 40-50 respira- 
tions per minute. Cyanosis shows itsidf on 
the ears, lij)S, fingers, and toes. Rales become 
audible in the chest, and soon evidence of 
raj)idly increasing pleural effusion is obvious. 
There is usually little or no ex[)ectoration, but 
when there is it may be bloodstained. If 
cerebral haemorrhages are taking place, delirium 
and coma may supervene, or (jonvulsions may 
occur. If the cerebral ventricles are the site 
of the haemorrhage, rigidity of arms or legs 
may result. The t(imj)erature frequently 
reaches 104-6° F. shortly before death, which 
sometimes occurs with great suddemness from 
heart failure due to toxaemia. The condition 
is usually fatal within forty-eight hours of the 
onset of general infection. In some cases the 
toxaemia is so great that death takes ])lace 
before the i»atient lias experienced any alarm- 
ing subjective symptoms. 

Diagnosis. — The occupation of tlie patient 
may give valuable help in suggesting a diag- 
nosis. In the case of cntaneoai anthrax th^e 
diagnosis may be made almost at sight. The 
usual textbook description and illustrations of 
“ malignant pustule portray the disease at 
much too late a stage. One should aim at de- 
tecting the condition when it is only a few 
hours old, for by doing so the mortality is re- 
duced at least 50 per cent. The important 
point to remember is that one should be on 


guard whenever the patient's occupation 
gests the (Missibility of anthrax, or when any* 
thing resembling the description already given 
is seen, and, when there is the least doubt, make 
a microscopical examination for the antkMue 
bacillus. The blood or serum for examination 
should be taken from the inner margin of the 
vesicular area. In the centre, when an eschar 
is present, the bacilli may be dead and de- 
generating and often stain badly. If a stain 
is not at hand, one can be made by dissolving 
a copying-ink pencil in water. If possible, the 
Tiiirroscopical examination should be verified 
by a culture. In some deep-mUed Ifoils, at an 
early stage a papule forms with vesicles on its 
apex, and may then closely resemble cutaneous 
anthrax. Here the. microscope would not show 
anthrax ba(‘ilU, and if a deep puncture were 
made into the centre of the papule it would 
probably yield a small quantity of pus — which 
is suffi(ient to exclude anthrax, as pus is never 
present in early anthrax. Anthrax is not 
])ainful, whereas a boil is painful. There are 
no pathogenic, bacilli likely to be confounded 
with those of anthrax. Several cadaveric 
bacilli resemble it closely microscopically, and 
B. Hiddilu from hay is extremely like it also, 
but with care these should not cause any 
confusion. 


In internal infection, as a rule, it is not pos- 
sible to make a diagnosis in the early stages. 
In the later stages it can be done only by the 
exclusion of other more easily recognized con- 
ditions and by noticing that the great weak- 
ness of the heart*s action and the general pros- 
tration are out of all proi)ortion to any dis- 
coverable local lesion. Anthrax bacilli are not, 
as a rule, capable of detection in the blood 
earlier than twenty-four to thirty-six hours 
before death. In intestinal anthrax it may 
])Ossible to isolate the bacillus by means of a 
plate culture from the stools. Methods of blood 
and serum diagnosis by means of the opsonic 
index, agglutination, complement fixation, and 
preci])itins may prove to be useful in the future, 
but, up to the presemt, have given but little hdp. 

Prognosis* — In external anthrax the prog- 
nosis is distinctly hopeful, for at leart 
per cent, of cases recover under suitaUo 
treatment. The extent of the outward lesion, 
however, bears no relation to the gravity 
of the disease. In internal anthrax and 


general infection the outlook is as bad as H 
can possibly be, although a few cases odiVr 
covery after general infection have been ,, 

on record. . ; v 
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Treatment. — Early recognition, as we have 
said, is of the utmost importance. Having 
made the diagnosis, one has to distinguish 
between a case of external anthrax which is 
active and one which, having succumbed to 
the phagocytic action of the ])atient’s blood, 
is undergoing spontaneous cure. This may 
be done by noting, in the latter case, the 
absence of fresh peripheral vesicles and of 
anthrax bacilli, or the presence only of de- 
generating bacilli which stain badly. If it 
is dear that spontaneous cure is weii on the 
way, all that is required is the application of 
a moist compress soaked in 1 : 1,000 pcrclilor- 
ide-of-mercury solution. If, on the other hand, 
active growth is evident, immediate local and 
general treatment will be urgently required, as 
at any moment general infection may ensue. 
The patient should be given an intravenous 
injection of 60 c.c. of Sdavo's mUianthrax 
serum, and the local focus of disease should be 
excised. Excision is best done by means of 
Faquelin’s or the galvano-cautery, cutting at 
least a quarter of an inch wide of the margin 
of the “ pustule ” all the way round and ex- 
tending to the subcutaneous tissues b('low. It 
is then dressed secundum artem till healing takes 
place. This method obviates the risk of o])en- 
ing up fresh channels for infetjiion, which is the 
disfiulvantage of cutting with an ordinary knifes. 
If, however, a cautery is not avaiJabhj, excison 
may be made in the usual way with a knife, 
and the wound then thoroughly swabbed 
with lO-per-cent. carbolic acid, or even cauter- 
ised with pure carbolic acid, and afterwards 
left open to heal by granulation. The wound 
is occasionally washed with a weaker antiseptic^ 
and closed by immediate stitching, })ut there 
is some risk in doing so. Where excision is not 
possible or permitted, the area of the “j)us- 
tule ” may be injected at from five to ten 
points of its circumference, by means of a hy]X)- 
dermic S 3 rringe, with a 10-per-cent, solution of 
carbolic acid in equal parts of glycerin and 
water. The injection is made gradually as the 
needle is withdrawn in order to soak the tissues 
thoroughly with the solution. A compress of 
l-m-1,000 perchloride of mercury is then 
applied. If, over the compress, an ice-bag 
be placed, it will also help to inhibit fur- 
ther growth of the bacilli. On no account 
riiould an ordinary poultice ever be applied 
to a ‘‘ malignant pustule,” as the heat and 
moisture proceeding from it encourage their 
further development. 

If the case be one of general systemic infeo- 
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iion or of internal local anthrax we must rely 
on Sclavo’s serum alone, as it is the only 
agent from which we have much to hope 
at the present time. After the primary in- 
jection of 60 c.c. given intravenously, if urgent 
symptoms become manifest it may be re- 
peated in twelve hours, and as often after- 
ivards as the symptoms appear to demand. 
It may also be given intramuscularly four or 
five times a day in doses of 10-25 c.c. if pre- 
ferred, after the initial dose of 60 c.c. has been 
given intravenously. The more rapid action 
of the intravenous method makes it preferable 
in the first instance. If the heart’s action is 
becoming weak and the pulse rapid, benefit 
may bo obtained by the use of digitalis, 
l^atients should be kept under strict super- 
vision for at least a week after the diagnosis 
is established. Nine or ten days after the use 
of the serum, “ serum fever ” frequently super- 
venes, accompanied by various skin eruptions 
and occasionally by arthritic symptoms. 

William Mitchell. 

ANTHROPHOBIA {see Psvcir asthenia). 

ANTITOXINS (sec Immunity; Pathology, 
Chemical). 

ANTRUM, DISEASES OF (see SiNUSES, 
Ao(’f.ssoky Ath, Diseases of). 

ANURIA (see Ujune, VAurATiOxNS in Amount 
of; Urinary Calculi). 

ANUS, IMPERFORATE (see Bectum, 
Malformations of). 

AORTA, DYNAMIC PULSATION OF — 

In some (;ases the pulsation of the aorta may 
be very great, so much so that in the thorax 
it may be obvious, to the right of the sternum, 
both to the eye and the hand. At the same 
time there may be pulsation in the episternal 
notch, while the subclavians are higher than 
usual in the neck and throb violently. These 
phenomena are c^ommonest in patients with 
regurgitation through the aortic valve, but 
may, on rare occasions, occur independently. 
Although, after death, the aorta appears 
of nonnal size, it is evident that it must 
have been dilated during life. The main 
importance of the condition is that it may 
be mistaken for aneurysm, but the pulsation 
is more difiuse, and aneurysm may at once, 
be eliminated from the diagnosis by the use 
of the X-rays. 

Similar excessive pulsation is not imcommon 
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in the abdominal aorta of young neurotic 
women who complain of dyspepsia. Aneurysm 
is very rare in this sex and at this ago, and the 
pulsation has not its typical expansile character. 

A. M. Goss AO E. 

AORTIC ANEURYSM {see Aneurysm). 

AORTIC INCOMPETENCE Valvular 
Disease, Chronic). 

AORTIC REQURQITATION {seeXALVV- 
LAB Disease, (Chronic). 

AORTIC STENOSIS {see Valvular Dis- 
EASE, Chronic). 

AORTjTIS, SYPHILITIC. — A localized 
mesaortitis due to inflammatory changes in tlie. 
vasa vasorum, accompanied by infliinimatorv 
changes in the adventitia and usually in tlu^ 
intima, and associated with the presence of the 
Spiromma pallid im. 

Pathology.- “The infection is convoyed 
through the vasa vasorum. In acuite cases the 
jirocess begins in the media, but quickly in- 
volves the other coats ; there, are thickenings 
of the intima in the form of gelatinous plaques, 
at first soft and pink, later greyish and tough, 
associated with a corresponding area of peri- 
arteritis and mesarteritis. Shallow bluish d(^- 
pressions and puckerings may occur. Miirro- 
scopically, there occur i)erivascular infiltration 
of the vasa vasorum, small-celled infiltration in 
areas of the intima and media, an<l degeneration 
and destruction of muscular or elastic fibres. 
Macroscopically, the proce«ss may be limited in 
extent, often loc.alized at the root of the aorta. 
The process leads to acute aneurysm or acute 
dilatation, or to rupturiL 

Symptoms. — ^Pain is the most character- 
istic symptom. It may Ixi mendy a sen.se of 
constriction and oppression beneath the ster- 
num, or burning in character, or of an alarming 
and agonizing kind in the region of the base 
of the heart, and may have ail the characters 
of true angina pectoris. Its intiuisity is especi- 
ally marked when the root of the aorta and the 
orifices of the coronary arteries are involved. 

It is accompanied by severe dyspneea. Syn- 
cope and sadden death may follow. The at- 
tacks are not specially associated with exertion 
or cold, and they vary in duration. Dyspneea 
occurs, and sometimes a condition resembling 
spasmodic asthma. The temperature is not 
usually raised. Physical signs, as a rule, ob- 
tain only when chronic disease of the aorta 
coexists. On the other hand, signs of aortic 
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dilatation and insufficiency may saddenly ap* 
))oar in one who was previously without aigna 
of arti*ritil disease. In chronic cases the symp- 
toms are those of atheroma. 

Diagnoiit.- The coexistence of anginal and 
dyspn(vi(* attacks together with the develop- 
ment of the signs of aortic dilatation, especially 
in a young adult previously without ohionio 
arterial disease, would indicate acute aortitis. 

Prognoais in very grave when aortic in- 
(*oinpi*tence exists, also in acute aortitis, par- 
ticularly when anginal attacks occur. 

Treatment.' -Mercury inunctions should 
be administered early, along with potassium 
iodide. In aiMite cases rest must be absolute; 
])ain and distress may be treated by an ioe- 
liag suspended from a cradle, or by morphia 
injections. Ouver K. Williamson. 

APHASIA (incliuling Alexia, Agraphia, etc.). 
— Like all other certdiral symptoms, aphasia 
may be regarded from a double viewpoint 
-(]) anatomical and (2) j>hysio1ogical. Ana- 
tomically, we arc comicnied with the sites and 
th(», sorts of lesions that give rise to aphasia ; 
jdiysiologically, we examine tlio nature of the 
disturbance of cerebral function produced by 
them. The particular synqdom, aphasia, 
mor<H)veT, pres£*nts (3) a psychological as^iect 
for consideration which renders its complete 
study a matter of miK'h complexity and not 
a little perph^xitv. Aphasia is a cerebral 
syiuj)tom produced by c<*rtain pathological 
lesions in certain anatomical areas, and ex- 
hibiting clinically certain tyjs^s of physiological 
disturbance, tlie psychical side of which is not 
infTe(|uently that which most attracts the 
examiner's attention. For the sake of lucidity 
the practitioner should endeavour to realize 
this many-sidedness of ai)hasia, and keep the 
terminology and ideas connected with each of 
these aspects from getting confused in his 
mind with those of any of the others. 

To begin with the clinical side. There are 
certain typM of aphasia well recognized and 
readily distinguishable when they occur in a 
pure form. Of these, one is known as motor 
aphasia (aphemia), the other as sensory aphasia. 
Each of these, further, occurs in a less complete 
form, known as pure (or subcortical) moto 
and pure (or subcortical) sensory aphasia re- 
spectively ; also in a somewhat more oomples 
form, known as transcortical motor aphasia aad 
transcortical sensory aphasia zespeetivdy. 
two main types, again, may be oompoua^ 
into a further type-^complete or total aplttsie. 
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Then, finally, there are isolated disturbances of 
writing-speech, known as pure alexia and pure 
agraphia. 

1. Complete motor aphasia, — Clinically, the 
patient cannot speak, or at most has only a 
few words or parts of words. He cannot repeat 
words, and he cannot read aloud. As a rule, 
also, he cannot write spontaneously or to dic- 
tation, but he can copy. 

2. Complete sensory aphasia, — The patient 
does not understand what is said to him. He 
has the same difficulty in understanding what 
he reads as what he hears. He often has a 
certain difficulty in speaking, known as para- 

E hasia or jargon aphasia ; also in writing, 
Down as paragra])]iia. 

3. Complete or total aphasia, — In tlie com- 
bined form the motor a])hasia naturally masks 
the existence of the sensory aphasia, which, 
however, at least to begin w'ith, can usually 
be demonstrated when it exists. 

4. Incomplete, pure, or subcortical motor 
aphasia, — The clinical condition is one of pure 
“ word-dumbness : ” reading and writing are 
intact. 

5. Incomplete, pure, or subcortical sensory 
aphasia, — Clinically there is pure word-deaf- 
ness ; hence, naturally, the patient cannot 
repeat words to order and cannot write to 
dictation. But he can speak, read, w'lite, and 
copy. 

6. Transcortical motor aphasia. — Tlie ])atient 
cannot speak or write spontaneously, whereas 
he can repeat what he hears and can copy and 
write to dictation. A variety of this is the 
so-called amnesic aphasia or verbal amnesia. 

7. Transcortical sensory aphasia. — The patient 
repeats in a parrot-like fashion what he hears, 
not knowing what it means. He can read 
aloud, can write to dictation and copy, with- 
out understanding wliat he reads or writes. 
His spontaneous speech is usually much reduced. 

8. Pure alexia. — The i)atient cannot read. 

9. Pure agraphia. — The patient cannot write. 
The above varieties are well-recognized and 
differentiated clinical types, some of which are 
rare, while others are common. 

Considering next the anatomical side of the 
speech mechanisms, we know that in right- 
handed individuals the speech centres are 
mainly located in the left cerebral hemisphere. 

there is unquestionably a speech area, 
lesionB in any part of which are followed by 
one or other climcal variety of aphasia in an 
oveitwhehning number of instances. The ex- 
lieptions only prove the rule. The area em- 


braces the inferior posterior part of the frontal 
lobe, the island of Reil, that part of the pre- 
central g}T*us which overhangs the island of 
llcil (operculum Rolandi), the posterior part of 
the temporal lobe, and part of the inferior 
section of the parietal lobe. As for the <^ues- 
tion of subdivisions in this speech area, it is 
agreed by most observers that lesions in the 
frontal part, including the anterior portion of 
the island of Beil, cause motor aphasia (1), 
whereas lesions in the temporal and parietal 
section give rise to a])hasia of a sensory type 
(2). A Targe lesion in the distribution of the 
Sylvian artery and its branches will give rise 
to comi)lete a 2 )hasia (3). Subcortical lesions in 
the temj)oral j)art of the speech area may pro- 
duce pure word-deafness (5). A lesion inter- 
rupting fibres j)assiiig between the posterior 
inferior extremity of the third left frontal 
gyrus and the Kolandic centres for the move- 
ments of tongue, lips, palate, etc., may give rise 
to pure motor aphasia (4). The transcortical 
varieties of aphasia, for reasons which need 
not be entered on in this place, are not likely 
to present that definite anatomical localiza- 
tion which we find in the case of the simpler 
varieties. It may he remarked, howisver, that 
transcortical sensory aphasia (7) has been seen 
in severe atroi)hic lesions of the temporal lobe. 
Deep lesions under the parietal part of the 
speech area may cause pure alexia, with or 
without an accompanying hemianopia (8). 

Pathologically, the common causes of aphasia 
are cerebral embolism, hflemorrhage, throm- 
bosis, inflammation (i.e. toxi-iiifective condi- 
tions), and tumours. These processes produce 
aphasia just as they may produce motor 
])aralysis, and the reader is nderred to the 
ai)propriate sections for further discussion of 
their jjathology {see Ceuebkal Vascolab 
Disease, Cerebral Tumour, etc.). 

Psychologically, aphasia is but a part of a 
larger disturbance of function, which is con- 
cerned with recognition and exi)ression. A 
person may recognize the different sense- 
qualities of an object, yet be unable to com- 
bine these into one conceptual whole ; e.g. he 
may recognize, through different sense-impres- 
sions, the bark, trunk, boughs, twigs, leaves 
of a tree independently, yet fail thereby to 
reach the concept “ tree ” or to have the 
normal associations of the same aroused in 
his mind. Again, he may fail to recognize 
an object, e.g. a cake of soap, by one sense- 
avenue, such as sight, yet recognize it by its 
smell. These conditions are varieties of what 
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is called agnosia ; the first is ideational agnosia, 
the second sefisory agnosia. Now, when a 
patient sees written words and recognises 
that they are words, but does not laiow 
their meaning, he is suffering from agnosia 
for written language. Sensory aphasia is 
only a special part, on its sensory side, of 
agnosia. 

Similarly, apraxia (q.v.) is the term employed 
to signify inability to perform certain move- 
ments in the absence of actual {)aralysis. Motor 
aphasia is only a special form of apraxia ; it 
is apraxia of the musculature of the lips, 
palate, tongue, etc. The patient can employ 
the same musics for eating, swallowing, etc., 
without difficulty. 

Viewed in this light, the symptoms of motor 
and sensory ajthasia fall into line with other 
psychomotor and psychosensory symptoms, and 
are seen not to possess any unique or unusual 
character differentiating them from all other 
disturbances of psychical fum^tion. 

The symptom of dysarthria or anarthria is 
discussed in Speech, Disturbaniies of. 

In any case of aphasia, motor or sensory, 
the prognosis is the first question that is sure 
to be propounded to the practitioner by the 
patient’s friends. Unfortunately, owing to the 
necessity for taking into consideration quite a 
number of factors in any given rase, the prog- 
nosis is often a matter of much complexity. 
The following generalizations — to which, need- 
less to say, there are always exceptions — will 
be found to be of some practical value in this 
connexion. 

1. Speaking generally, the older the patient, 
the less likely is he to make a good r«;covery. 
Yet one frequently meets with notable ex- 
ceptions to this rule. Some children w'ho 
develop aphasia after encephalitis never make 
that improvement which a consideration of 
their age would lead one to expect. Some 
cases in elderly or old people, on the other 
hand, do remarkably well. 

2. The longer the interval between the stroke 
and the reappearance of speech, the less likely 
is speech to be abundant. Should the patient 
be able to articulate some words again within 
a few weeks, and still more if he can do so 
within a few days, the outlook is certainly 
more favourable than if a very long interval 
elapses. A case is on record, however, in 
which a patient of 54, after no less than six 
years of motor aphasia, began gradually to 
improve, acquired new words, and eventually 
could converse on ordinary subjects. 

1— H 


3. Much depends on the severity ol the 
attack. If the aphasia is unaoeompanied ly 
paralytic symptoms the chances of functional 
restoration are better than if there is marked 
hemiplegia. To this rule also, however, there 
are disc^ouraging exceptions. 

4. If there is little or no indication of general- 
ized cardiac, arterial, or renal disease the out- 
look is better than when there are degenerative 
changes in these systems. 

It should always bo borne in mind, in con- 
sidering prognosis, that there is a large class 
of cases in which the aphasia is essentially 
transient ; here are included cases of Jack- 
sonian epilepsy, migraine, cerebral arterio- 
spasm, incomplete thrombosis, and various 
toxi-infec.tive conditions. It should be remem- 
iiered, further, that in not a few cases the 
a phasic symptoms are derived from pressure 
(c.g. of a Vlot) and are not the result of actual 
destruction of tissue. Hence, with the removal 
of jtressure some degree of functional restitu- 
tion is to be expected. And, once more, the 
lesion itself may throw out of action indirectly, 
by shock or otherwise, certain functional 
mechanisms, and these may in due course 
recover completely, never having been struc- 
turally damaged. " In a consideration of these 
points will found the explanation of the 
varying prognosis in cases of aphasia. 

Treatment. — In any given case we must 
first determine as far as is possible the nature 
of the underlying pathological condition, and 
proceed to treat that without delay. The most 
frequent diseases provocative of aphasia, as 
already mentioned, are embolism, thrombosis, 
heemorrhage, tumours, and inflammatory or 
infective conditions. In one sense, aphasia U 
to be regarded as a symptom of such condi- 
tions, strictly comi^arable to the motor paralysis 
or any of the other paralytic phenomena that 
may ensue \ and in that sense its treatment is 
that of the disease. 

When, however, the aphasia is, as it were, • 
established, and apparently stationary, the 
question arises whether compensation may not 
take place, and whether other parts (u the 
cortex may not be educated to function for 
those that appear to be permanently afbeted. 
Without going into the details in this plaoe^ 
it may be said that adequate evidence has beeii 
brought forward to show that trea tm ent ♦ly" 
methods of re-education is well worth 
suing, and that the comparative ne|jhct j(|^; 
such methods by the medical — ^ 
matter for regret. 
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metiLodfl may be briefly outlined as 
foUowt ; — 

1. JfajMtiMim meeAo(2s.--The 

afresh, as at school, to repeat simple nouns, 
verbs, and other parts of speech ; he learns 
his letters again, and is taught to com- 
Iwe his words into sentences. When a noun 
is named, he at the same time is shown the 
object, and allowed to feel it, and he sees it 
written on a piece of paper before him. Thus 
visual, auditory, and tactile memories are 
stimulated at the same time. Beading aloud, 
cop^g, and writing from dictation are also 
include as the patient progresses. 

2. Phonetic methods. — The patient learns the 
letter-sounds again, and is taught such sounds 
as papa, apap, appa, then baba, abab, abba, 
mama, amam, amma, and so on through the 
alphal^t. 

3. Lip-reading method. — He learns the move- 
ments of articulation, enunciation, and vocal- 
ization, either from observing the lips and 
tongue of others, or by observing hinisclf in 
a mirror. 

The beet results in practice are obtained by 
a combination of these methods. Meedless to 
say, as I have remarked elsewhere, “ the com- 
bination of a suitable case, a diligent pupil, 
and an enthusiastic and patient teacher is 
almost a sine qua non, and doubtless such a 
combination is not always to bo found.” Yet 
even a modicum of success is worth striving 

S. A. Kinnieb Wilson. 

APHSMIA {see Aphasia, p. 95). 

APHONIA {see Speech, Distubbances of). 

APHTHOUS STOMATITIS {see Stoma- 
titis AND Glossitis). 

APLASTIO ANAEMIA (^ee Anjemia). 

APOPLBXY {see Cebebbal Vascular Dis- 
ease). 

APPEND lOITIS. — ^From the clinical stand- 
point the term appendicitis includes all acute 
and Ghionic inflammatory conditions of the 
vem^orm ap^diz, together with those 
localized extensions of inflammation that may 
arise from the appendix as a centre. 

PadMlogy.— At first sig^t the pathology of 
acute api^didtis appears extremely compli- 
cated, owing to the numerous varieties of in- 
flammatmn that have been described, but when 
it is remembered that all the so-called varieties 
are meBely different stages of the same process. 


and are similar to. what is met with in in- 
flammatory conditions elsewhere in connexion 
with mucous tracts, all difficulty disappears. 

The primary stage in all cases of appendicitis 
is probably catarrhal in nature {acute catarrhal 
appendicitis), and in some cases the process 
may not extend further. The mucous lining 
is swollen and cedematous, and pours out an 
excessive amount of its normal secretion. The 
vascular changes which attend inflammation 
are present, and even the subperitoneal vessels 
may be engorged. In the next stage, which is 
known as acute diffuse appendicitis, the in- 
flammation has extended to all the coats of the 
appendix. The organ is swollen and rigid, and 
presents a dark-red appearance. Ulcers may 
be found in the mucous membrane, more 
especially in the neighbourhood of faacal con- 
cretions, and these may extend through the 
wall and be marked externally by yellowish 
necrotic areas, one or more of which may per- 
forate {acute perforating appendicitis). 

Parent appendicitis is a further stage of the 
acute diffuse process. In mild infections sup- 
puration does nut occur, but if the infection is 
a severe one pus may form either within the 
cavity itself, when it may give rise to an endo- 
appendicular abscess, or within the appendi- 
cular wall. In the latter case small abscesses 
may be found projecting on the surface of the 
appendix and by extension a localized peri- 
toneal abscess or acute diffuse peritonitis may 
be set up. 

In gangrencus appendicitis the whole or a part 
of the appendix sloughs. In appearance the 
gangrenous area is black and swollen, and to 
the touch soft and friable. Gangrene may occur, 
primarily due to a twist of the meso-ap])endix 
or a bend which obstructs the blood supply, 
but more frequently it is the result of a severe 
inflammation which rapidly produces a spread- 
ing thrombosis of vessels, it is usually asso- 
ciated with some obstruction of the lumen of 
the appendix. 

Chronic appendicitis results from repeated 
acute attacks. The apj)endix itself is thick- 
ened and rigid, and on making a cross section 
the lumen does not collapse, but remaiiiB 
patent. The mucous membrane may be partly 
replaced by fibrous tissue, and there is much 
formation of fibrous tissue throughout the 
muscular coats. Adhesions are frequently pre- 
sent in the neighbourhood of a chronically in- 
flamed appendix, and account in part for the 
symptoms. 

(XUterative appendicitis . — This name is ap- 
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plied to the terminal stage of many oases of 
both acute and chronic appendicitis. When the 
mucosa is acutely inflamed, desquamation of 
the epithelium takes place and the denuded 
areas, by adhering to one another, may lead 
to complete obliteration of the lumen. If this 
occurs thoughout the entire length a natural 
cure of appendicitis may thereby result. In 
many cases, however, obliteration occurs over 
limited areas only, and when this obliteration 
is situated above the actual apex of the organ, 
the distal |X)rtion, which is already the seat of 
inflammatory changes, may become dilated 
into a cyst containing mucus or pus. This 
variety of cystic appendicitis may readily 
develop into the acute perforating variety, and 
is also a common condition met with in so* 
called relapsing appendicitis. 

Peritonitis may occur in any attack of ap- 
pendicitis involving the X)eritoneal covering, and 
may be either (a) localized or (6) diffuse. 

(a) In some very acute cases a localized serous 
or serosanguineous exudate is found, limited to 
the periappendicular region, though not sur- 
rounded by any adhesions. The more common 
local extension, however, consists in the forma- 
tion of an abscess. Its position will vary with 
that of the appendix, but, sjieaking generally, 
it is usually in the neighbourhood of the right 
iliac fossa. Some pelvic abscesses lie so deeply 
as to present no signs on examination of the 
external abdominal wall, and the same remark 
applies to small abscesses situated among the 
intestinal coils internal to the csecum, and to 
some retroceecal abscesses. Most cases, how- 


organ, but that its highly developed lyn^dttiicf 
ap^ratus serves as a proteotbn aflatnet bad*^ 
terial attacks, from which it is itaeu prone to 
suffer. In later life the lymphoid tissue here^ 
as elsewhere, undergoes atrophy, the 
appendix is therefore less liable to suffer. 
More males are attacked than females, possibly 
because of their greater liability to exposoie 
and to dietetic errors. 

Although the actual immediate cause is bao* 
terial, it is necessary to refer to some prsdiih 
posing causes. For many years foreign bodies 
were regarded as a potent cause, and this 
belief is justified by more recent-observatioUp 
which has, however, shown that the foreign 
bodies are usually formed in situ. The normal 
appendix, save for the presence of a small 
amount of mucus, contains nothing in its lumen. 
In diseased conditions concretions are fre- 
quently found. These concretions are prim- 
arily formed by a precipitation of the calcium 
salts normally present in the appendicular 
mucus. Once formed, the concretion tends to 
grow by the laying down of layers of inspis- 
sated mucus and by the accretion of small 
faecal particles. Quite plainly, a concretion 
predisposes to inflammation, partly by its 
direct pressure on the mucous membrane, 
partly by interference with blood supply, and 
partly by obstructing the empt^ng of the 
appendix, thereby leading to cystic dilatation. 
Rarely, actual foreign bodies may be found — 
grape-stones, gaU-stoncs, pins, grains of shot, 
intestinal parasites, more particularly Oxyuris 
vermicularisy and the like — ^but the rdle played 


ever, present unmistakable clinical signs in the 
appendix region. Periappendicular abscesses 
contain, as a rule, foul-smelling pus swarming 
with the B, coli communis, 

(b) Diffuse peritonitis, secondary to ap|)endi- 
citis, differs little in its pathology from other 
varieties of spreading peritonitis and, in con- 
sequence, need not be further considered. 

Etiology. — Appendicitis is far more com- 
mon in early than in late life, statistics showing 
that by far the largest number of cases are 
met with between the ages of 10 and 30. It 
must not be forgotten, however, that it may 
occur in quite young children, and is perhaps 
more common in them than is generally sup- 
posed, and that it may also be met with even 
in extreme old a^e. The greater liability in 
early life to the disease is probably accounted 
for by the greater activity of the Imphoid 
tissue at that age. It is commonly believed, 
now, that the appendix is not purely a vestigial 


by these is comparatively unimportant. 

Several anatomical factors also serve as pre- 
disposing causes of inflammation, such as the 
narrowness of the lumen, the single supplying 
artery, and the abundant lymphoid tissue. 
The frequency with which appendicitis and 
tonsillitis occur in the same individual has often 
been noted, and is probably due to the fact 
that the lymphoid tissue throughout the body 
is liable to succumb to the attacks of certain 
micro-organisms. In the case of the appendix . 
the infection may, as Widal suggests, be blood- 
borne. 

The appendix also suffers occasionally in 
certain specific fevers. The evidence is 
precise, but is strong in favour of influanaa ; 
being a causal factor. Rheumatic fever alsois 
regaled by some as an imTOrtant caua^ vrUh v 
enteric fever, without douot, is aeopittiMegdii:; 
by changes in the lym^tic tisrotit'.Sl\|ija^ 
appendix, as is also faadUazy ^ ysti aW^ 
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OecMbiuJly, direct trauma has preceded an 
monte mppen^citis. 

Bi lftiiology,— -By far the most frequent 
oilgaiusm found in connexion with both sup- 
purative and non-suppuiative appendicitis is 
the B, oM communis. Whether it is often the 
primary cause is a matter of controversy, some 
authors believing that its frequent presence is 
mainly due to its vitality and power of over- 
growing other pathogenic organisms. Whether 
this is so or not matters littie, as the organism 
is undoubtedly extremely virulent in most of 
tile oases in wlrich it is present. 

According to Dudgeon and Sargent, strepto- 
cocci are seldom present. Staphylococci arc 
more often found, both the Staphylococcus 
albus, whose pathogenicity is slight, and the 
Siaphyhcoccus aufcus. Other organisms have 
also found, such as the pneumococcus, the 
B. pyocyaneus (not necessarily associated with 
blue or green pus), and B. prodigiosus. Some 
writers lay great stress on the importance of 
anaerobic organisms, but recent investigations 
have failed to prove either their frequent pre- 
sence or their importance. 

Sjrmiitoiiuitology* — This will be discussed 
under the following heads : 

1. Acute uncomplicated aj)pendiclti8. 

2. Acute appendicitis with localized ab- 

scess formation. 

3. Acute appendicitis with difhise peri- 

tonitis. 

4. Chronic appendicitis, including appen- 

dix dyspepsia. 

0. Appendicitis in children. 

1. Aeute appendicitis. — It cannot be too 
strongly emphasized that very severe ap])cn- 
didtia may exist with comparatively slight 
symptoms and local signs. A& a rule the diag- 
nosis is easy, but sometimes may be almost 
impossible. The following symptoms and signs 
are usually present, (a) Pain . — Most attacks 
start suddenly with aMominal pain. At first 
this may be fdt all over the abdomen, or more 
especially at or around the umbilicus. After 
a time the pain may become acute in the 
neighbourhood of the right iliac fossa, but this 
is by no means constant. Sometimes it is 
more gradual in onset. It is in all cases 
severe and, when situated in the right iliac 
fossa, may cause the patient to assume the 
dorsal position with the right thigh partly 
flexed on the abdomen, (b) Vomiting often 
ooems with the first onset of symptoms, but is 
seldom prolonged unless diffuse peritonitis 
iapidly ensues from a perforated or gangren- 


ous appendix. At the beginning there may be 
a little diarrheea, and, indeed, this symptom 
may precede the actual onset of pain, though 
previous constipation is more common. Later 
on, constipation is the rule, and in severe 
cases may be accompanicid by tympanitic dis- 
tension of the abdomen, (c) Some irritabUUy 
of the bladder, giving rise to frequ^cy of 
micturition or pain during micturition, is 
common. It may be due to the appendix 
lying in the i)clvic jKisition in close proximity 
to the bladder, but is met with even when the 
appendix is retrocsBcal. On the other hand, 
it may be entirely absent, (d) Rise of tempera- 
ture of 1-3 degrees above normal is to be ex- 
pected, but no great reliance can be placed on 
this sign. It is undoubtedly met with in the 
majority of cases, but is very variable, and in 
some of the most severe cases the temperature 
may be subnormal. Even with abscess forma- 
tion or commencing diffuse peritonitis the 
temj)erature may remain normal. In fact, for 
diagnosis and for an estimation of the actual 
severity of an undoubted case, more reliance 
must be placed on the phenomena as a whole, 
including the general aspect of the patient, 
than on any single sign, (c) Pulse , — More 
stress can be laid on the condition of the pulse, 
yet it is not always a reliable indication. In- 
creased rapidity is almost the rule, and great 
acceleration generally points to a severe in- 
fection. A fast, irregular pulse is a sign of 
great gravity. (/) Terukmess on palpation is 
one of the most valuable diagnostic signs. 
Sherren has called attention to the importance 
of cutaneous tenderness elicited by gently 
pinching or j>ricking the skin over the area sup- 
plied by the 11th dorsal nerve, and immediately 
above and below it. More important, however, 
is the tenderness made out by firm pressure 
over the area around McBurney’s point, i.e. a 
point 1^2 in. from the right anterior superior 
spine of the ilium along a line drawn from that 
spine to the umbilicus. Sometimes the pain is 
felt most acutely when the pressure of the 
examining hand is suddenly withdrawn (Blum- 
berg’s sign). When pain is absent or slight 
over McBumey’s point, ^ pressure should be 
made at the back, about the niiddle of the 
iliac crest, as in some cases of retrocoBcal 
appendicitis a distinctly painful area may be 

^ Some writen believe that Clado’s point, situated 
at the point of intersection of the right rectus and a 
line joining the two anterior superior iliac spines, is a 
more accurate guide to the base of the appendix than 
licBumey 's pomt. 
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detected where the lateral cutaneous branches 
of the lower dorsal nerves approach the sur- 
face. In no case should a rectal examination 
be omitted, as not only may the swollen appen- 
dix, or a localized bulging due to an abscess, 
be felt, but even in the earliest cases a tender 
point may be found high up on the right side 
of the rectum, {g) Rigidity . — Some resistance 
to pressure caus^ by spasm of the lower part 
of the right rectus muscle is the rule. This sign 
is seldom absent when pain and tenderness are 
present, and it is most valuable in diagnosis. 
When pronounced, it is an almost certain sign 
of extension of the inflammation to tlie peri- 
toneum. In cases of pelvic appendicitis it may 
be very slight, (h) Tumour . — It is seldom 
possible to palpate the appendix itself, but this 
may occasionally be done when it lies anteriorly 
and there is not niuch muscular rigidity. As a 
rule, however, an ill-defined swelling can be de- 
tected in the right iliac fossa. This is partly 
caused by spasm of the c»cum, and partly by 
oedema of the csecal wall and the periappen- 
dicular tissues. Some dullness on percussion 
may be made out over this swelling, but, in the 
early stages, this is by no means constant. 
Ewart lays stress on the importance of dorsal 
percussion over the sacro-iliac joint, and states 
that dullness in this area invariably points to 
appendicular trouble. This sign is certainly 
obtainable in many cases, but is often absent. 

In addition to the symptoms and signs al- 
ready enumerated, rarer ones may be encoun- 
tered. Hasmatemesis is occasionally met with ; 
it may be severe, and is probably due either to 
the action of toxins on the walls of the gastric 
vessels or to their involvement in a spreading 
thrombosis of the omental veins. Chills sorae- 


dientis it is quite impossible to detenniM 
whether the process will go on to absoess-fbmti^ 
tion or not. In oases which terminate by zeso* 
lution the symptoms usually begin to sabatle 
in twenty-four to seventy-two hours, but some- 
times cases will drift on in a subacute condition 
for a week or more and then completely dear up. 

If an abscess forms, the general sjrmptoms, 
after a few days, will usually become worse ; 
the temperature reaches a higher level, the 
pulse remains fast, rigors and sweating may 
occur, and the local signs become more pro- 
nounced. On examination a distinct swell- 
ing is now palpable, and is more definitd^ 
circumscribed than before ; pressure over it 
causes great pain. Fluctuation may be de- 
tected, and in neglected cases oedema, and 
even redness of the abdominal wall, may be 
present. The actual signs will, of course, 
vary with the situation of the abscess. If 
it is situated among the coils of small in- 
testine the physical signs will often be few, 
and if in the pelvis it may be detected most 
readily by rectal examination. In doubtful 
cases a blood - examination may give valu- 
able assistance. In the early stage of most 
attacks there is a leucocytosis of from 15,000 
to 25,000 per c.mm., the actual height of the 
count varying inversely with the severity of 
the inflammation. The only exception to this 
statement lies in the fact that in the most 
severe variety of gangrenous appendicitis the 
white-cell count may be low. Here, however, 
the other clinical features should lead to a 
correct diagnosis. If the count remains high 
or is still increasing after the lapse of three to 
four days from the commencement of an 
attack, it may be regarded as evidence in 


times occur, but are most often present when 
an abscess has formed. Jaundice may be seen, 
due either to a catarrhal cholangitis or to a 
complicating suppurative pylephlebitis, and 
lastly distension of the superficial circumflex 
iliac vein may be noted as an early sign. 

To sum up, pain in the region of the right 
iliac fossa, accompanied by local rigidity and 
tenderness, with mild fever and general diges- 
tive disturbance, constitute the main pheno- 
mena of acute uncomplicated appendicitis. In 
deciding as to the severity of any given case 
the general aspect of the patient must be con- 
sidered and the symptomatology as a whole, 
as any individual sign may be misleading or 
absent. 

2. Acute appendioitii with looaliied abscess** 
iormattoiu — In the first stage of acute appen- 


favour of an abscess. 

Abscesses untreated by an operation may ru^ 
ture in various situations. The gravest acci- 
dent that can occur is rupture into the general 
peritoneal cavity, an event usually attended by 
sudden intense abdominal pain and collapse, 
and followed by all the symptoms of a rapidly 
spreading and almost invariably &tal pm- 
tonitis. Aupture into the csoum, ascending 
colon, or a coil of small intestine may ooenr, 
and is often followed by an unoomplioated re- 
covery. Other situations where rapture may 
take place are the rectum, the bladder, the 
vagina, and very rarely on to the abdonnttid, 
wall. 

Occarionally absoessM may xemem ilnMiilv 
entirely latent, and it is not nnoommoq, 
operating after>n attack of appeiidicitfa 
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hftB ftppazently completely subsided^ to find the epigastric tenderness. Flatulence and some 
remai^ of inspissated pus. eructations may be noted, and as a rule there 

S. Aonle aipendiettis with diftise peritonitis, is hyperchlorhydria. but in a percentage of 
— Diffuse peritonitis may result almost imme- cases hypochlorhydria is encountered. Un- 
diatdy by direct spread from an acutely in- doubtedly cases of this sort occur, even if they 
flamed appendix, or, as indicated in the pre- are less common than is now suppost*d. Thedys- 
vious section, may follow rupture of a localized pepsia is to be explained partly as a toxic and 
abscess. It is its liability to occur as a primary partly as a reflex nervous disturbance. In 
condition that makes the careful watching of other cases frequent attacks of mild pain in the 
all cases of appendicitis from the onset so right iliac fossa are complained of, and there 
important, and that renders immediate opera- may even be persistent dragging pain shooting 
tion an imperative duty in all cases of doubt, down into the thigh and scrotum. Th^ 
When once fully developed, peritonitis of patients may suffer frequently from mild 
appendicular origin does not differ in its febrile attacks, and may have symptoms of 
features from other varieties of diffuse peri- mucous colitis. Violent exercise, exposure to 
tonitis. S 3 rmptoms of general toxasmia are cold, and dietetic errors may increase the 
present ; &e expression is anxious, the colour s 3 miptoms. 

muddy, the eyes are sunken, the tongue is dry Associated with symptoms of chronic appen- 
and fuired, and vomiting is often persistent, dicutis is a condition that is now commonly 
The pulse is usually fast, and the temperature spoken of as Jackson^ s menthrarie. In these 
raised, but neither pulse nor temperature is an cases there is a vciMike layer of peritoneum 
infallible sign. In the very worst cases the stretched across the caacum and ascending colon 
temperature may be subnormal and the pulse for a variable distance, sometimes extending 
under 100 till near the end. The patient lies up to and even involving the hepatic flexure ; 
in the dorsal position with legs drawn up, it may or may not be associated with adhe- 
and with costal respiration. The abdomen is sions and other signs of inflammation around 
swollen, the actual degree of tympanitic dis- the appendix itself. Sometimes it is evenly 
tension depending on the duration and severity spread over the intestine as a thin, cobweb- 
of the in&mmation. The abdominal wall is like veil, blending on the inner side with the 
rigid and board-like, and tender all over to great omentum or with the peritoneum cover- 
touch and to percussion. Sometimes evidence ing the posterior abdominal wall, and on the 
of free fluid may be obtained by finding movable outer side with the peritoneum of the lateral 
dullness at the flanks. Local signs in the right abdominal wall ; at others it appears col- 
iliac fossa may be detected, but are often lost lected in the form of one or more bands stretch- 
in the general peritoneal signs. Diarrhoea may ing across and more or l(*,ss definitely constrict- 
occur, or, on the other hand, obstinate con- ing the caecum, ascending colon, or hepatic 
stiparion, and in the last stages hiccough is a flexure. It is often associated with dilatation 
troublesome and ominous sign. When this pic- and abnormal mobility of the caput caeci. 
tore is seen, diagnosis is obvious, but it cannot Opinion is divided as to its origin, one explana- 
be too strongly insisted that, at the beginning, tion being that it is due to inflammation and 
the symptoms may be totally misleading. is therefore comparable to adhesions formed 
4. Ohronie appnidieftis. — The symptoms elsewhere in the abdomen. According to other 
caused by chronic appendicitis are most vari- observers, it is congenital in origin, and is 
able. In some subjects no evidence what- really the tbinned-out lateral margin of the 
soever implicating the appendix may be found, omentum, which spreads over the hejmtic 
and yet on opening the aMomen adhesions and flexure, and fuses with the posterior parietal 
chronic inflammation of the appendix may be peritoneum to the outer side of the ascending 
discovered, and removal of the organ is followed colon ; during the descent of the csscum it 
by the disappearance of various symptoms of becomes adherent to the peritoneum covering 
aUmentary disturbance. It is to these cases the anterior surface of the colon and cascum. 
that Mo^^an has given the name “ appendix In all cases of chronic appendicitis the pre- 
dyspepsu,” a form of dyspepsia which he sence of this membrane should be looked for, 
descrilm as capricious. Psin in the stomach and when found it should be removed if pos- 
is experienced after food, biit the interval is sible, either by dividing it along the anterior 
waiitm ; the pain is worse after exertion, and surface of the cascum and ascending colon, or 
stay even be accompanied by haBmatemesis and by dividing bands if they are present. When 
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well developed the bands may have to be 
ligatured, and in all cases raw surfaces should 
be covered, as far as |) 08 sil)le, either by purse- 
string sutures or by omental grafts. 

Diagnosis of chronic appendicitis is often diffi- 
cult and, when localizing signs are absent, may 
be impossible. Even when apparently local signs 
are present an operation may disclose a per- 
fectly normal appendix, and the symptoms 
may prove to be the result of visceroptosis, or 
due to obstruction to peristalsis in the ascend- 
ing colon caused by a Jackson’s membrane. 
In other cases kinking of the terminal part of 
the ileum may account for the uneasiness in 
the right iliac fossa. Bastedo lias described a 
sign which may possibly give aid in doubt- 
ful cases. He states that when the colon is 
distended with air by means of a long tube 
passed into the rectum, distinct pain will be 
produced in the appendix region if chronic 
appendicitis or appendicular adhesions exist. 
Aid may also be obtained in diagnosis by means 
of radiographic exandnation following the 
administration of a bismuth meal or the in- 
jection of bismuth into the colon. 


ized abscess-formation and diffuse peritonitis^ 
have already been dealt with. lather oondi- 
tion may be associated with severe ileus and 
abdominal distension. Other complications are 
— (1) Jaundice, due to catarrhal cholan^p^ 
or to portal p 3 r 8 Bmia ; in the latter condition 
pyaemio abscesses form within the liver, and 
the general condition of the patient rapidly 
becomes very grave. (2) Thrombosis of the 
portal vein, and more rarely mesenteric thiom- 
bosis. (3) Thrombosis of the external iliac 
vein ; this complication is not uncommon, and 
is usually recovered from. (4) Subphrenic ab- 
scess, which may arise by direct extension, or 
because of an abnormal situation of the appen- 
dix ; it may also result in the course of general 
pyemia. (5) Suppurative pleuritis, and ab- 
scess in the lung as a part of a general py»mia. 
(6) Salpingitis and other pelvic infiammations 
may occur in women. 

I^erential diagnotsii. — It is almost im- 
possible to enumerate all the conditions that 
have been mistaken for appendicitis. In the 
majority of cases a careful examination and 
due attention to the history and s 3 rmptoms of 


5. Appendicitis in children. — It has only of 
late years been recognized that appendicitis is 
quite commonly met with in children. Tt is 
rare in infancy, infrequent under 6 years of age, 
and comparatively common between 5 and 15. 
Many writers have pointed out that so-called 
‘‘ bilious attacks ’’ in children, consisting of 
gbdominal pain, headache, vomiting, languor, 
and malaise, are frequently appendicular in 
origin. Every case of bilious attack ” should, 
at any rate, be held suspect, and kept under 
the closest observation. Localized abscess- 
formation and spreading peritonitis are both 
extremely common, but if the practitioner is on 
his guard it should be possible to diagnose the 
conation in most cases before the occurrence 
of such an eventuality. The presence of abdo- 
minal pain and vomiting is itself significant, if 
accompanied by a rise of temperature and 
pulse-rate. There is usually fixation of the 
abdominal wall, and diarrhoea is more fre- 
quently met with than in adults. Frequent 
micturition is also a common symptom. In 
most cases examination, if carefully carried 
out, will reveal localizing signs of the same 
nature as have been described in the adult, but 
the absence of these should not lead to a delay 
in operating if the general symptoms are severe 
and persistent. 

explications of appendicitis. — The 

most important complications— namely, local- 


the illness, will prevent mistakes, but sometimes 
immediate diagnosis is imf)ossible. The fol- 
lowing conditions must be borne in mind in 
arriving at a conclusion : — 

1. Perforation of tfie stomach or intestine . — 
In many cases the extravasated contents of the 
stomach escaping from a ruptured pyloric ulcer 
pass downwards into the right iliac fossa, and 
give rise to definite pain and other symptoms 
in the lower right quadrant of the abdomen. 
The knowledge that this may occur, the his- 
tory of the case, the existence of early collapse 
and general tympanites, should help to a cor- 
rect diagnosis. In ambulatory typhoid a per- 
foration at the lower end of the ileum may also 
simulate an acute appendicitis. 

2. Intestinal obstruction , — ^As a rule there will 
be no localizing s 3 rmptoms in the right iliac 
fossa, and the absence of rise of temperature, 
in spite of the existence of severe ab dom i n a l 
symptoms pointing to obstruction, should ex- 
clude appendicitis. In cases of intussusception 
the sausage-like tumour and the paasape of 
bloody mucus by the bowel are practically 
pathognomonic. In some oases, however, the 
practitioner must be content to diagnose an 

acute abdomen requiring immediate opdm* 
tion. If this is correctly done, the patliififc 
stands a much better chsmee of recovery turi 
if time is wasted in trying to arrive 
exact diagnosis. 
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3« Jfemdle pdi/ic In women septic ditions, may also give rise to diagnostic diffi- 

ialj^vinffltis, a raptured tubal pregnancy, a culties. 

twisted ovarian cyst, and the like, must be Treatment. — The trend of present surgical 

eoDindered. A pelvic examination, if necessary opinion is in favour of immediate sur^c^l 
under an annsthetic, will generally enable a treatment in every case of acute appen^citis. 
oonect opinion to be arrived at. Some surgeons even advocate operation in 

4. /ntrsfinalcoltc.— The pain of intestinal colic, mild and doubtful cases, on the ground that 
or of acute indigestion, may sometimes be ex- the very vagueness of the symptoms consti- 
tremeiy severe, and it is at times impossible, tutes an addled danger. In support of their 
at first, to exclude the existence of an acute contention they point to tlie fact that the 
inflammatory lesion. The absence of rise of mortality from immediate oi)eration is much 
temperature, the existence of an adequate less than in cases not operated upon. The 
cause for the colic, and the rapid subsidence of physician, however, may be placed in a position 
symptoms are important differentiating signs, where surgical assistance is only obtained with 
In cases in which the least doubt exists, o})ium difficulty. It will then be neexjssary to differ- 
should on no account be given. It has been entiate between mild and severe cases ; and in 
well stated that a good physician is known by spite of the difficulties that have been so often 
the fact that he will not administer morphia referred to in judging the state of an appendix 
in undiagnosed cases of abdominal pain. from the symptoms, it will usually be possible 

6. Biliary colic, — In this condition the pain for a physician of experience to decide when 
is usually situated in the upper portion of the it is safe to wait, and to rely on medical measures 
abdomen, and rigidity, if present, involves the only. 

upper part of the right rectus muscle. A slight Medical treatment, indeed, consists largely 
tmge of jaundice, the presence of bile in the in careful watching. The patient must be 
urine, and the history of previous attacks, kc;pt in bed ; diet is to be restricted to fluids, 
help tiie diagnosis. such as diluted milk, peptonized milk, albumen 

6. Renal colic, — The situation and character water, chicken tea, lemonade, and the like ; 

of the pain, and the presence of blood in the hot applications may be employed over the 
urine, are the most important differentiating appendix region to relieve the pain, but care 
signs. In cases of movable kidney a sudden must be taken not to injure the skin, in case 
obstruction of the ureter may occur accom- an operation should become necessary ; the 
paziied by intense pain, but, as a rule, in these bowels should be opened by means of a plain 
cases a swollen and tender kidney will be felt soap-and-waU^r enema given slowly through 
lying at an abnormally low level in the a long tube and funnel, and repc^iitcd daily ; 
abdmnen. and, as a rule, no medicine whatsoever should 

More difficulty exists in diagnosing between be given by the mouth. If severe vomiting, 
movable kidney and chronic appendicitis, as abdominal distension, or other acute symptoms 
both may be associated with obscure alimentary call for treatment, the relief should consist of 
disturbance and with pain and tenderness in a surgical operation. 

the lower abdomen. A consideration of the In mild cases two questions regarding medi- 
type of patient, and of the relief afforded by a cal treatment arise— (1) the administration of 
supporting kidney truss, may lead to a con- opium, (2) the use of purgatives. Even when 
elusion, but it must be remembered that both the diagnosis has been made, ojnum is to 
conditions may easily coexist. be used with the utmost caution, if the diag- 

7. Pleurisy and pneumonia, — It is a matter nosis is doubtful, opium must not be given, 
of common knowledge that basal pleurisy or Many a patient has died as a result of the 
pneumonia may simidate acute abdominal dis- cloaking of symptoms by this drug. Fain, if 
ease, pain being referred to the abdomen along severe, can generally be relieved— at any rate 
the course of ^e lower costal nerves, Conse- in part — by aspirin and by local applications, 
raently, in every case of acute abdominal pain If it persists it should be regarded as an indica- 
te lungs, both front and back, should be care- tion for operation, and not for opium. Purga- 
fully examined. The temperature in these lives are an undoubted danger, and it is a safe 
eases is usually hi^er than in appendicitis, and rule to regard inability to secure an evacuation 
the pulse-respiration ratio may be disturbed. of the bowels by an enema, repeated on three 

The |)ain of severe dymenorrhoea, and of or four occasions, as an indication for operation, 
lead oolio, and that met with in purpuric con- As the symptoms subside, mild purgatives may 
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be given, such as a dose of castor oil or 2 gr. 
of calomel, but while acute symptoms persist 
it is much safer to avoid all purgatives 

The physician should remember that opera* 
tion, if performed at all in the acute stage, is 
followed by better results if done within the 
first twenty-four hours. If a surgeon is avail- 
able, he should in all cases be asked to see the 
case at once, in order that a joint decision may 
l>c arrived at regarding the safety of delay. 
In severe cases surgical treatment should be 
obtained at all costs immediately. 

If during the progress of a case that is being 
medically treat^ symptoms should point to 
the formation of an al^cess, operation should 
be at once advocated. It sometimes happens, 
however, that a case is seen for the first time 
three or four days after the commencement of 
symptoms and at a stage when it is impossible 
to say whether an abscess is present or not. 
As operation in these circumstances is attended 
by less favourable results than when performed 
either immediately or after all symptoms have 
disappeared, it will be im|K)rtant to decide by 
a careful consideration of the history and of 
the physical signs whether the process is re- 
solving or not. The existence of leucocytosis 
may here be regarded as pointing to the advis- 
ability of operating, and it must also be re- 
mem^red that the persistence, after three or 
four days, of even a moderate rise of tempera- 
ture is always suspicious. In cases of doubt 
it is wiser to operate at once. Delay, in order 
that a suspected abscess may become cir- 
cumscribed, may result either in rupture and 
spreading peritonitis, or in the development 
of severe toxsemia and intestinal ileus. Even 
in abscess cases it is advisable, if possible, to 
remove the appendix itself. 

** Interval cases.” — If a patient has once suf- 
fered from appendicitis he is extremely liable 
to recurrence. Probably at least one-half of 
all patients suffer from one or more recurrent 
attacks. Consequently, the question often 
arises as to the course to be advised to a 
patient who has experienced an undoubted 
attack. As the mortality from operation dur- 
ing quiescence of inflammation is practically 
nil, operation should invariably be advised, un- 
less the general health of the patient is such as 
to preclude any operative measure. In taking 
this course the physician should first satisfy 
himself that the patient has really sufEered from 
acute appendicitis. Of late the appendix has 
been removed from many patients on the 
merest suspicion, and the removal has fre- 


quently been unattended by relief bom ^ 
symptoms of which they have complained. B 
the diagnosis is certain, however, there is no 
doubt that the safe course for the patient to 
pursue is to submit to operation. 

Chronic appendicitis. — It is in chronic appen- 
dicitis that most doubt is likely to arise regard- 
ing diagnosis and, in consequence, regarding 
treatment. Movable kidney, renal colic, (pdl- 
stones, chronic ovaritis, constipation, neurosis, 
and many other conditions may account for pain 
in the right iliac fossa. When, however, after 
exhaustive examination a definite diagnosis of 
chronic ap|)endicitis is arrived at, removal of 
the appendix should be advised. If this be re- 
fused, careful regulation of diet, avoiding all 
indigestible articles of food, mild purgation, 
the avoidance of active exertion, and careful 
protection against chills should be advised. Any 
septic process in the body, such as bad teeth or 
chronically enlarged tonsils, should be dealt 
with, but sooner or later in most cases the 
occurrence of an acute or subacute attack will 
emphasize the need for a surgical operation. 

T. G. Moorhead. 

APRAXIA. — By the term apraxia or dys- 
praxia is meant inability to perform certain 
purposive movements voluntarily when there 
is no motor or sensory paralysis, or ataxia, 
to hinder or imjiair their performance. The 
patient may be, and indeed often is, able to 
use, in an automatic or involuntary fashion, 
the muscles concerned, thus showing the ab- 
sence of paralysis, yet he fails to perform the 
given movement on request, in spite of his 
understanding what is required of him and 
endeavouring to carry it out. The condition 
has long been observed in bemiplegics with 
aphasia ; they often are unable to put out 
their tongue at the word of command, but do 
it involuntarily when about to lick a stamp 
or take a spoonful of marmalade. 

. Apraxia may, however, be much more com- 
plicated. In such movemenf 8 as striking a 
match to light a pipe the apraxic ratient may 
become hopelessly '' lost,” and fumble with the 
objects in futile ways. Only certain types of 
movements may reveal the apraxia ; otheirs 
may be normally executed. Thus the patieiit 
may be apraxic for bilateral movements 
such as coughing, taking a deep breathi yawA^; 
ing, sniffing; individual moveineiits u ihs; 
extremities may be normal. Or HS^ tkj * ^ 
may concern only ” reflexive” 
such as putting the hand on the heai^ ttAi 
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on the nose, etc. ; movements ** away from ” 
the patient may he coirect. Further, apraxia 
may be unilateral or bilateral — a fact of the 
utmost significance. If it is confined to one 
side or one arm, it follows that the condition is 
localisable, just as is hemiplegia or Jacksonian 
epile^y. 

E^mence has been steadily accumulating 
which goes to show that there are two areas 
in connexion with lesions of which apraxia 
or dyB{Hraxia is prone to occur. These are (1) 
the parietal region and (2) the frontal region 
and corpus callosum. It may be stated very 
briefly that the hypothesis is that there is a 
“ centre ” in the bontal lobe, in front of the 
motor area proper, where the series of Cionsecu- 
tive muscular innervations requisite for the 
due performance of any given act are co- 
ordinated so that they occur in their proper 
sequence. This centre has been called the 
** eupraxic centre it has been shown that 
Broca’s speech centre and the so-called writing 
centre are in reality part of this wider eupraxic 
centre. A lesion here will cause apraxia on 
the opposite side of the body. It is very 
probable that, owing to the lead of the left 
hemisphere over the right in right-handed 
individuals, a lesion on the left side may cause 
apraxia in the left limbs also. A lesion of 
the corpus callosum association-fibres from the 
left to the right hemisi)here will produce the 
same effect. Further, a lesion which isolates 
or cuts off this eupraxic centre from the main 
association-paths of the rest of the cortex - 
in particular, lesions in the parietal region cut- 
ting off association-fibres passing from the 
great parietal association-centres forwards to 
the frontal lobe — will also result in apraxia. 

Apraxia, then, is not a disease, but merely 
a symptom, just as is aphasia. The prognosis 
and treatment of the symptom, therefore, are 
essentially those of the underlying pathological 
factor. 

The commonest causes of apraxia are cere- 
bral vascular lesions and tumours, and the 
reader is referred to the articles on Cerebral 
Vascular Disease and Cei^bbal Tumour 
for a consideration of this side of the sub- 
ject. In addition, apraxia is often noted as a 
qrmptom in the course of such diseases as 
general paralysis of the insane, dementia 
prttoox, senile and aiteriopathic dementia, 
postepileptio confusional states, etc., and 
natui^y the treatment is that of the disease 
ooneenied. 

On the oth^ hand, when apraxia is estab- 


lished in a stationary form, as a sequel to 
vascular or other lesions, treatment by re- 
education may well be considered. It will 
consist in the slow and painstaking re-training, 
for such acts as are lost or defective, of the 
limb or limbs concerned. Collier suggests that 
the regular taking out and replacing of the pegs 
of a cribbage board, or of the marbles of a 
solitaire board, would be useful exercises of a 
simple order. Should the apraxia be unilateral, 
the method of simultaneous employment of 
similar muscle groups of the two arms might 
be utilized with advantage. If the patient is 
apraxic for only a limited number of move- 
ments, re-education in this way is worthy of 

^ S. A. Kinnier Wilson. 

APR08EXIA (see Adenoids). 

ARAN-DUOHENNE PARALYSIS (see 
Muscular Atrophy, Progressive). 

AROUS SENILIS (syw. Gerontoxon).— A 
greyish line around and slightly within the 
margin of the cornea. It is broadest above and 
below, and does not advance towards the centre. 
Although more common in elderly people, it 
may be seem in young adults or even in 
children. It is unaccompanied by symptoms. 
At one time it was thought to signify the 
presence of fatty degeneration of the heart, 
but this view is no longer held. It is caused 
by a peculiar form of fatty degeneration of 
the corneal cells and fibrillse. 

Frederick Lang mead. 

ARGYLL - ROBERTSON PUPIL (see 
Ophthalmoplegia). 

ARRHYTHMIA («ec Heart-beat, Abnor- 
malities OF), 

ARSENIC POISONING ( se ^ Poisons and 
Poisoning). 

ARTERIAL DEGENERATION.— A local 
or general thickening of the arterial wall, with 
resulting diminution of the lumen, caused in 
atheroma and syphilitic arteritis by fibrous 
overgrowth in the tunica intima, and in diffuse 
arterio-sclcrosis by hypertrophy of the muscle- 
fibres of the tunica media, usually with fibrous 
overgrowth in the tunica intima and in some 
cases in the adventitia. 

Etiology. Wear and tear ot life.— Athe- 
roma and arterio-Bclerosis are, generally speak- 
ing, diseases of middle or advanced age. As 
in the case of other organs, the health of the 
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arteries is best served by preserving the cor- 
rect balance between insufficient use and over- 
use ; therefore one of the most im[>ortant 
causes of their premature degeneration is an 
excessive wear and tear of life, entailing, as it 
does, undue strain on their walls. Hence the 
increased liability to arterial degeneration which 
exists under conditions of modem civilization. 
Under this heading comes arterial degeneration 
from excessive muscular exertion, severe emo- 
tional disturbances, or prolonged psychical 
stress. 

Heredity. — The influence of heredity is well 
recognized. It is a common experience to meet 
with several members of one family who suc- 
cumb at a comparatively early age to one or 
other of the results of arterio-sclerosis. 

Chronic intoxications. — These include dietetic 
errors, typified by excess of food, especially of 
proteid food ; constipation ; imperfect digestion ; 
and alcoholic excess. Immoderate smoking is 
another probable cause. Conditions of per- 
verted metabolism, such as those associated 
with the rheumatic or arthritic diathesis, gout, 
chronic Bright’s disease, obesity, and diabetes 
mellitus, are factors, as also is lead poisoning. 

Infections. — ^Arterial degeneration may be a 
sequel of acute arteritis resulting from one of 
the acute infective fevers (sea Endarterttis, 
Acute). It may result from syphilis, one of 
the most intent causes, from enteric fever, 
and from tuberculosis. 

High arterial blood-pressure, especially if con- 
tinuous, is an important cause of arterio- 
sclerosis. 

Pathology. — Atheroma or endarteritis de- 
formans is a focal condition which affects the 
larger and medium-sized arteries. It is char- 
acterized by the presence of oval or circular 
raised patches on the inner coat, which are 
yellow and at first semi-transparent and gela- 
tinous, but later become opaque, firm and 
dense. It must be distinguished from the 
patches of fatty degeneration which arc met 
with in blood diseases, for these are not raised 
above the surface. In atheroma the elasticity 
of the vessel is diminished, and it may be 
dilated as well as elongated. The essential 
change occurs in that portion of the wall 
situated between the endothelium and the 
elastic lamina, and consists in a proliferation of 
the cells. Caseation, fatty degeneration, or 
calcification may occur in the patch. Micro- 
scopically, the atheromatous material which re- 
sults from the softening of the patches consists 
of oholesterin crystals, fatty aoid^K oil globules, 


and disintegrating cells. The intima over the 
patch may yield, and a so-called ^*atheio« 
matous ulcer ” result. In the aorta the pio* 
cess occurs especially in the ascending part of 
the arch, and affects particularly the concave 
surface. It is most marked at ^e bifuroatkm 
and around the orifices of branches. The pro- 
cess may be much more advanced in some 
vessels than others. Primary calcareous infil- 
tration of the media may occur as a process 
distinct from atheroma. 

Diflose or general arterio-sderosis affects the 
arterio-capillary system generally, and is iden- 
tical with the “ arterio-caf)illary fibrosis ” of 
Gull and Sutton. It begins in the arterioles 
and capillaries. *The changes consist in great 
thickening of the wall of the artery with 
diminution in the size of the lumen. The 
length is increased, with resulting tortuosity ; 
and the capillaries arc also thickened. Micro- 
scopically, according to William Russell, the 
essential change is found to be a thickening of 
tlie media duo to hypertrophy of the muscle- 
fibres. Later on, these may show hyaline 
swelling, fatty degeneration, or atrophic 
changes, by which the muscular elements are 
obscured. Besides this there is usually, but 
not always, a thickening of the intima (Russell) 
due to a hyperplasia of its subendothelial con- 
nective tissue, and in some cases fibrous over- 
growth and thickening of the adventitia. The 
arterioles and capillaries may be complexly 
obliterated. The procsess may affect the veins, 
the so-called phlebo-sclerosis.” The heart is 
hypertrophi(jd, its walls being usually tough 
from an excess of fibrous tissue. There may be 
sclerotic changes in the valves, especially on 
the left side of the heart. The capsule of the 
kidneys is, in places, adherent and the organ 
firm, owing to an increase in fibrous tissue, but 
the most conspicuous feature is the thickening 
of the arteries. 

Experimentally, pathological changes in the 
media and intima have been produced^ by 
inoculation with cultures of various micro- 
organisms, and it is especially interesting t^t 
injections of adrenalin and other drugs which 
raise the blood-pressure have been found to 
cause degenerative changes in the media. 

Syphilitic arfteiitif affects espemaUy the 
brain, aorta, and coronary arteries. Its moot 
frequent seat is the brain, the arteries at iti.: 
base, the vertehrals, the basilar and the cece«^ : ; 
tids being particularly liable. It is a y oostt ; 
distinct from atiieroma. It ma^ be Ikaited 
the aorta or the coronary arte^ but io^ 
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timeB the email arteries and arterioles generally 
are affected. As a rule, the limitation of the 
disease to the vessels of one organ or to a 
limited portion of one of the large arteries is 
^araoteristic of syphilis. The morbid appear- 
ances in the case of the aorta are described 
under Aobtitis, Byphiutic. In the cerebral 
or coronary arteries occur small, firm, greyish- 
white opaque nodules. As the growth pro- 
ceeds the lumen may be almost obliterated. 
Microscopically there is a proliferation of the 
subendothelial layer owing to development of 
spindle and stellate cells and later on of fibrous 
material. In the large vessels there is also a 
periarteritis and mesarteritis. The nutrient 
arteries of the large vessels are much thickened, 
and there is extensive inflammation. Owing to 
this inflammation, rupture or dilatation, or the 
formation of an aneurysm at the diseas^ spot, 
may result. The proliferated subendothelial 
tissue shows little tendency to undergo either 
caseation or calcification. Hereditary syphilitic 
arteritis shows the same microscopic charac- 
ters as the acquired disease. 

Ssmiitoiiuilology* — S3anptom8 are protean, 
sinoe they are chiefly the result of interference 
with the function of the organ or organs princi- 
pally affected in each case. Again, they will 
vary to some extent according as the under- 
lying pathological condition is general arterio- 
sderosis, atheroma, or syphilitic arteritis. It 
may, perhaps, be stated broadly that general 
symptoms are, in a majority of cases, due 
to diffuse ari^rio-sderoBis, and symptoms 
referable to the brain and heart to syphilitic 
arteritis, while signs of impairment of function 
of a particular organ or part of the body may 
result from either general arterio-sclerosis or 
atheroma. 

Oenaral gymptoms. — In cases exhibiting high 
blood-pressure the earliest symptoms — which 
occur, in fact, before the sclerosis is estab- 
lished — are associated with the toxasmia that 
accompanies the high blood-pressure. This 
prodroznal sta^e, called by Huchard that of 
'‘pxesderosiB,” is characterized by inaptitude for 
work, morning fatigue, headache, (drowsiness, 
noises in the ears, and attacks of neural^ or 
resembling migraine. These symptoms, if ac- 
companied by high arterial blood-pressure and 
aocratuation of the aortic second sound in a 
subject in whom one or more of the recognized 
causes have operated, would suggest early 
arterio-sclerosis. The condition resembles that 
described by Allbutt as “ hyperpiesis,” in 
whidh, in persons beyond midme age, there 


occur certain symptoms accompanied by a per- 
sistent rise of blood-pressure, but not associated 
with renal disease. The subject of arterio- 
sclerosis may appear prematurely old, perhaps 
somewhat ill nourished ; the skin pale, sallow, 
or of an earthy appearance, dry, and somewhat 
inelastic ; there may be arcus senilis. Among 
the most striking symptoms is a gradual loss of 
physical and mental vigour. In many cases, 
on the other hand, the patient is apparently in 
good health, well nourished, or even obese, his 
face of a high colour, and his cheeks showing 
venous stigmata. 

Phsrsical signs. — In those cases in which there 
is general involvement of the arterial tree, or 
in which the splanchnic arteries or thoracic 
aorta are extensively affected, the pulse shows 
the characteristics of high pressure, and the 
accessible vessels are thickened and perhaps 
tortuous, the lumen in some cases being smaller 
than normal, and in others, more advanced, 
notably larger. If the condition be general 
arterio-sclerosis, the thickening will be general 
and uniform, but if atheroma, the thickening 
will be localized and irregular, so that the waU 
may feel beaded to the finger. The loco- 
motive ** pulse may be detected. The sphyg- 
mogram exhibits a sudden vertical percussion 
stroke, the summit is rounded or flattened, and 
the line of descent gradual, and, in general 
arterio-sclerosis, the dicrotic wave is in great 
part obliterated. In many cases, however, the 
superficial vessels show no obvious changes. 
Examination of the fundus oculi leveals irregu- 
larities in the calibre of the arteries — which are 
unusually tortuous — excessive brightness of the 
central light streak, and a kinked appearance 
of the veins which pass over these arteries. 
(Plate 23, Fig. 6, Vol. II, facing p. 412.) 
With the signs of high pressure in the systemic 
arterial system are associated those of hyper- 
trophy of the left ventricle of the heart — a 
heaving impulse, displacement downwards and 
to the left of the apex beat, and accentuation 
of the aortic second sound. In many cases 
there are signs pointing to dilatation of the 
arch of the aorta. Signs of arterial thickening or 
of high pressure may be completely absent if 
the disease is localized, and the pressure may 
in these circumstances be even below normal. 
If there is atheroma of the aorta, a systolic 
murmur may be heard in the second right 
intercostal space. 

Local aymptomi. — ^An important group of 
symptoms is that which is probably expired 
by the temporary impairment of function of 
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a particular area due to the cutting off of its 
blood supply. These phenomena appear to be 
caused by a spasm of the muscular coat and 
consequent obliteration of the lumen of the 
artery which supplies that arca» particularly if 
this artery be an end artery. Such spasm is, 
as William Russell has pointed out, especially 
liable to affect sclerotic arteries. Thus is ex- 
plained the condition known as intermittent 
claudication (angina cruris). After walking, 
one or both of the lower limbs become affected 
by painful feebleness, if the patient con- 
tinues walking the pain becomes almost 
unbearable, causing him to slacken pace 
and finally to stop completely. If examined, 
the limb is found to be cold and bloodless, and 
the pulse in the posterior tibial or dorsalis 
pedis arteries may have disappeared. The 
symptoms subside with rest, but the intervals 
between the attacks become shorter as time 
goes on. Gangrene may eventually supervene. 
When this comes on the pains arc severe and 
exacerbated by movement, the skin of the toes 
and foot is cold, at first pale, then exhibiting 
patches of cyanosis, and finally becoming 
black. Although the lower limbs are usually 
affected the upper limbs are not exempt. In 
cases where the condition falls short of inter- 
mittent claudication, numbness, tingling, burn- 
ing and shooting pains, or disagreeable sensa- 
tions may occur in the limbs. 

The pain may be situated in the calves, soles, 
or around the nails, and there may be attacks 
of painful cramp, especially at night, and cold- 
ness and pallor of the extremities. Or there 
may be merely a relaxation or giving way of the 
limb for a few seconds, and no pain. 

In arterio-sclerosis of the cerebral vessels, 
transient hemiplegia or monoplegia, aphasia 
and paraplegia are not very uncommon. The 
attacks are sudden, and recovery is complete. 
The paralysis is rarely absolute. French neu- 
rologists have described a B3nidrome due to 
intermittent spasm of the arteries of the s{)inal 
cord, which resembles that of intermittent 
claudication. The symptoms are said to differ 
from those in the latter condition in that 
arterial pulsation {>erBists in the feet, vaso- 
motor phenomena are wanting, the deep re- 
flexes are exaggerated, extensor resjwnse of 
the toes is present, and finally there is a fre- 
quent desire to micturate, as well as genital 
symptoms. The arteritis causing these spinal* 
cord symptoms is said to be almost always 
syphilitic. It is stated further that if the 
intermittent spasm affects the arteries of the 


posterior columns it gives rise to sy m p to e si 
resembling tabes. A similar cause has 1>een 
invoked to explain certain abdominal symp- 
toms, some of which have been associated witih 
abdominal aortitis or sclerosis of the mes- 
enteric or other abdominal vessels. Such are 
paroxysms of epigastric or umbilical pain, 
meteorism, distension, flatulence, vomiting, oon- 
sti])ation, or even hieinorrhage from the bowel. 
They are often increased by physical or mental 
stress, but not usually by food. 

Nervous system. — There may be heaviness 
and oppression, or headache which is apt to 
be frontal in situation and continuous or may 
resemble migraine. Other symptoms are irrit- 
ability of temper, apathy, emotionalism, lack 
of power of concentration, defective memory, 
and drowsiness. The patient may suffer from 
sleeplessness or may find his sleep less refresh- 
ing than formerly. He may, in fact, exhibit 
the clinical features of neurasthenia. A gradual 
failure of mental powers is common. He loses 
his natural keenness in his affairs, and is less 
capable of their administration. His expression 
is dull. Finally, a state of dementia may occur, 
which may be associated with periods of ex- 
citement and mental vagaries. Mott states 
that in some patients there may occur attacks 
of maniacal excitement or depression with 
hallucinations and delusions, so that the clinical 
picture may resemble that of general paralysis 
of the insane, but that, as a rule, the dementia 
is not so pronounced as in the latter disease. 

A common symptom is vertigo. It often occurs 
on exertion, or follow^s a sudden change of 
posture, especially that from the recumbent to 
the upright position. It may accompany the 
crises of hypertension. The vertigo may be 
associated with tinnitus, but is not so severe 
as that which occurs in Meniere’s disease. 
Again, it may be accompanied by a slow pulse 
and syncopal or epileptiform attacks (Stokes- 
Adams syndrome). Epileptiform convulsions 
may occur in association with high blood- 
pressure. Osier says that, in the absence of 
syphilis and lead-poisoning, convulsions occur- 
ring in the middle-aged should alwaj^ excite 
suspicion of arterio-sclerosis. In cases in whibb 
the brain arteries are involved cerebral lus- 
morrhage or thrombosis may ensue, the framer 
being especially common as a cause of deat^: 
There may also be a cerebral embdism as ; 
result of detachment of clot from an athe^v 
matous aorta. If the pathological coodftitii'| 
be a syphilitic arteritis &ere are cextiha 
acteristic symptoms and signs. Xbqr 
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either to partial or complete obliteration of 
the arteries or to their dilatation. Under the 
firrt heading come the various pareses and 
paralyses wmch may occur ; under the second, 
cerebral hemorrhage, though this is less 
oommon in these cases than thrombosis. 

Of paralyses, there is frequently a com- 
bination of a cranial-nerve paralysis with a 
hemiplegia ; ocular palsies and aphasia are 
common. The transitory character of the early 
paretic and paralytic phenomena is especially 
important. Loss of motor power is much 
oommoner than loss of sensibility, though 
various sensory phenomena may occur. There 
may also be various psychical disturbances, 
such as slow cerebration and loss of decision, 
and also fainting fits and losses of conscious- 
ness. 

Oiroiilatory system. — Failure of the hyper- 
trophied heart to respond to the evcr-incrcasing 
demands made upon it owing to the increased 
resistance, to the circulation is a serious event, 
and is one of the common causes of death in 
high-pressure cases. It is for symptoms of 
the various stages of cardiac dilatation and 
failure that the patients most frequently seek 
treatment. In a t3rpical case the impulse, 
while still forcible, is diffuse ; a systolic mur- 
mur, the result of relative mitral incompetence 
from dilatation of the left auriculo-ventricular 
orifice, may be audible ; there are rales at the 
pulmonary bases, and signs of failure of the 
right side of the heart, such as anasarca of 
the dependent parts of the body, and perhaps 
venous pulsation in the neck. Often, however, 
the pulse remains regular in force and frequency, 
and the blood-pressure readings may keep at 
their high level and be associate with accentu- 
ation of the aortic second sound. Dyspnoea 
on exertion, cardiac oppression or palpitation 
occur, and, indeed, these symptoms are com- 
mon before there are any more serious signs of 
heart failure. Such a condition may yield 
satisfactorily to treatment directed towards 
diminishing the work of the heart, and attacks 
of this land ma^ occur many times before they 
lead to a &tal issue. Other cardiac signs met 
with are bradycardia or paroxysmal tachy- 
cardia, anh}^hnoda, and fainting fits. Narrow- 
ing of the orifices of the coronary arteries from 
arterio-sderosis is a frequent cause of myo- 
cardial degeneration and weakness, the result- 
ing; symptoms being prsBoordial oppression, 
iaintnm, and dyspnoea. Sansom states that 
in a patient who is past the prime of life (or 
younger if he has had syphilis) who exhibits 


dyspnoea on exertion, and whose heart and 
vessels are normal on examination, one should 
consider the possibility of atheroma of the 
coronary arteries. If a main branch is affected 
sudden death from thrombosis may result, and 
this is sometimes the first manifestation of 
arterio-sderosis. Occlusion of the trunk of the 
coronary artery is sometimes the only lesion 
found in cases of sudden death. The involve- 
ment of the coronary arteries may be a cause 
of fibrosis of the heart, or the myocardial de- 
generation may occasionally lead to aneurysm 
of the heart or to rupture. Angina pectoris is 
not uncommon. In coronary obstruction due 
to syphilitic disease attacks of angina pec- 
toris arc frequent. With regard to the blood, 
although the patient exhibits pallor there may 
be no actual diminution in the number of red 
blood-corpusdes. 

Urinary system. — Renal syni{>toms are char- 
acteristic of general arterio-sderosis. They fall 
into two classes, those associated (a) with a 
granular contracted kidney, ( 6 ) with an arterio- 
sclerotic kidney. In the first the amount of 
urine passed is large, and the patient has to 
rise at night to micturatie ; the specific gravity 
is very low, and there may be a small amount 
of albumin with hyalin casts and often red 
b]ood-coiq)Usdes. In the second there may 
at first be no albumin, and the specific gravity 
is normal or sometimes high ; later the amount 
of albumin may be large. 

Bespiratory ssmtem. — Many cases are associ- 
ated with the signs and symptoms of chronic 
bronchitis and emphysema of the lungs. 

Digestive system.— There may be dyspeptic 
symptoms. In angina j)cctoris marked abdo- 
minal symptoms may occur — the so-called 
angina abdominis. Ulceration has been found 
associated with disease of the vessels of the 
stomach and intestine. 

Diagnosis*-^ lu a typical instance of general 
arterio-sderosis the physical signs and symp- 
toms point at once to the diagnosis. A correct 
diagnosis, however, is of greatest im{)ortance 
in cases of “ presclerosis,’* when it is not too 
late for judicious treatment to prevent organic 
changes. It is then that the sphygmomano- 
meter has one of its chief uses. The cases most 
liable to be overlooked are those in which the 
superficial arteries are healthy and in which 
the patient either feels perfectly well or pre- 
sents himself for some of the manifold S3miptoms 
of neurasthenia. If in such a cose the blood- 
pressure is found to be raised and does not 
yield to treatment, and if at the same time 
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signs of renal disease are absent, the diagnosis 
may bo made with confidence. It might be 
clinched by an examination of the retinal 
arteries. A common clinical picture is that of 
a well-nourished middle-aged patient with a 
high colour and exhibiting venous stigmata on 
the face, who presents himself for sliortness of 
breath and cardiac discomfort (both brought 
out on exertion), palpitation, and perhaps 
dyspeptic symptoms, and who, on examination, 
is found to have high blood-pressure with or 
without thickening of the superficial arteries, 
and an accentuated aortic second sound, to- 
gether with r&les at the base of one or both lungs. 

In cases of localized disease, in the absence 
of changes in the superficial arteries, or of a 
clue given by ophthalmoscopic, (‘xamination, 
or by signs of disease of the thoracic aorta, the 
diagnosis will depend upon the correi^t inter- 
jiretation of the symptoms. In this con- 
nexion it must be remembered that the first 
symptoms of disease may be those of a fatal 
seizure, either cardiac or cerebral. Permanent 
thickening of the accessible vessels has to be 
distinguished from apparent thickening due to 
spasm of the muscular coat. In the former 
case the vessel may be smaller or larger than 
normal ; in the latter it will be smaller, and 
the condition will disappear as the result of 
treatment. In an advanced c,ase with resulting 
heart failure there may be difficulty in distin- 
guishing it from one of primary valvular dis- 
ease, particularly if, as not infrequently hap- 
pens, a mitral regurgitant murmur be present. 
In such a case the examination of the pulse 
and arteries, not omitting that by an ojihthal- 
moscope, perhaps the presence in the urine of 
hyalin casts, and a consideration of the history 
of the case, should enable the practitioner to 
avoid error. 

Prognosis. — In diffuse arterio-sclerosis, if 
the disuse be once definitely established the 
prognosis is bad. In atheroma the prognosis 
depends essentially upon the locality affected. 
If this be the brain or the heart, the outlook 
is very serious. 

Treatment. — sharp line must be drawn 
between cases of “ presclerosis ” and those in 
which permanent disease is established. In the 
former we can, by attention to general hygiene 
and by judicious treatment directed towards 
elimination by the means detailed below, pre- 
vent the devdopment of anatomical changes ; 
in the latter all we can hope for is to delay the 
progress of the disease and to treat complica- 
tions and symptoms. 


The patient should, above all things, avoid 
a strenuous life, either mental or phySeal, bat 
both mind and body should be exercised, em 
being taken to stop short of fatigue. S^dsn 
physical exertion, and as far as possible worry 
and anxiety, should bo avoided. If active 
exercise is contraindicated, massage to the 
muscles of the limbs and thorax may be 
substituted. Meals should be small in bulk, 
particularly the evening meal, and limited in 
regard to the proteid constituents. Moat ex- 
tracts should be avoided. A milk diet may be 
usefully substituted for meat once a week 
or for a few days every montli. Hoget and 
(louget recommend such a diet in cases pre- 
senting symptoms of auto-intoxication. Tea 
and coffee must be liiuitiHi ; water may be 
drunk freely between meals. It should not be 
hard, hut if a mineral water be preferred it is 
ini])ortant to choose one containing only small 
quantities of saline constituents. Alcohol may 
be taken only in the strictest moderation ; good 
whisky or Moselle Is the best form. The most 
suitable climate is one which, while warm 
and equable, is also dry. Generally speaking, 
seaside resorts and those above an elevation 
of 2,000 ft. arc unsuitable. A daily warm or 
tepid bath should be taken, but cold or very 
hot baths are contraindicated. The clothing 
must be warm. A free daily action of the 
bowels must be ensured, if necessary by means 
of saline aperients ; a frequent liquid evacua- 
tion by means of a calomel purge is desirable. 

In the case of high pressure associated with 
actual anatomical (changes the amount of re- 
duction, if any, which can be carried out with 
advantage to the jiatient can only be deter- 
mined in any particular case by observation 
of the effect of carefully applied therapeutic 
agents upon the general condition and special 
symptoms. Venesection is a useful procedure 
in many cases. 

The most generally useful drugs are Ae 
iodine compounds. Potassium or sodium iodide 
may be given in doses of 5-15 gr,, thrice daily, 
for considerable periods of time ; occasionu 
intermissions being desirable in the com of the 
potassium salt. If the inorganic iodides are 
not well borne the organic compounds should 
be tried. Of these sajodin, m which the 
amount of iodine is one-third less than in 
iodide of potassium, and which may be con- 
veniently administered in tabloids of 7| gr., 
or iodipin, an emulsion of 1 dr. of whudi eoztsH', 
spends to 6 gr. of iodide of potasnnm, may bt 
substituted. Ouiptine, a drug oblaimsA iii^ 
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mistletoei is worth trying, and can be adminis- 
tered in pill form in 5-cg. doses, in amounts 
varying from 6-25 pills in the twenty-four hours. 
The hippuiates or bensoates of ammonium are 
recommended by Oliver for the reduction of 
high pressure, especially if combined with am- 
monium bromide. These are safe remedies. 
The dose of the hippurate is 5-10 gr., and of 
the benzoate 5-15 gr. Thyroid extract is useful 
sometimes, especially in cases associated with 
obesity. 

The vaso* dilator group of drugs is, generally 
speaking, best reserved for the relief of special 
symptoms. Erythrol tetranitrate has an action 
as prolonged as that of any other member of the 
group ; it may be given in tabloid form in 
doses of ^ or } gr. Among the special condi- 
tions calling for treatment arc those of vascular 
spasm in various areas, particularly the brain. 
In cases of spasm of the cerebral arteries with 
resulting paresis, treatment by vaso dilators, 
especially erythrol tetranitrate, is indicated. 
Whether the use of this drug should be com- 
bined with stimulant or depressant treatment 
will depend upon whether the blood-pressure 
is low or high, and to determine this the blood- 
pressure instrument must be supplemented by 
the intelligent use of the finger. This may be 
exemplified by the case of a jmtient who has 
a cerebral seizure suggesting sjiasin. Perhaps 
the instrument will give a high reading, in part 
due to resistance of the ai^rial wall at the 
site of compression, although the actual blood 
pressure is not above normal. If, in obedience 
to the reading, lowering treatment be adopted, 
the result may be the development of cerebral 
thrombosis, whereas the finger, if used intelli- 
gently, may enable the practitioner to learn 
that the actual pressure is not high although 
the wall is greatly thickened, and that stimulant 
treatment is requi^. 

In syphilitic artmtis the internal administra- 
tion of potassium iodide ahould be combined 
with mercurial inunctions. Large doses should 
be given, and the treatment should be both 
early and prolonged. 

Oliveb E. Williamson. 

ARTKRIK8, SYPHILIS OF (see Arterul 
Dboenebatiom). 

ARTSRIO - SOLKROSIS (see Arterial 
Dboenebation ; Cebebral Arterio- 
bolebosib). 


ARTCRIO - VBNOUS ANEURYSM (se^ 
Aneurysm, Arterio-venous). 

ARTHRITIC PURPURA (see Purpura). 


ARTHRITIS, ACUTE INFECTIVE.— This 
form of arthritis results from the entrance 
into a joint of bacteria, which reach it either 
through a wound, from the blood-stream, or 
by direct spread from a neighbouring focus of 
iiifianimation. 

The infection may cause suppuration (see 
Arthritis, Suppurative), or it may not pro- 
gress beyond a non-suppurativc inflammation. 
The latter form is seen (1) as the result of a 
penetrating wound, where resistance is good 
and only a few organisms have gained access 
to the joint ; (2) when inflammation of neigh- 
bouring bone, bursa:, glands, or cellular tissue 
causes an acute synovitis, which may sub- 
side as the primary focus gets better ; (3) in 
certain general diseases, especially rheumatic 
fever, scarlet fever, gonorrhoea, syphilis, pneu- 
monia, and dysentery. The last group is not 
c:oiisidered in this artic le. 


Symptomatology. — There is slight fever, 
and severe j>ain in the affected joint is com- 
plained of. The joint is distend^ with fluid, 
it is kept rigid in its jiosition of greatest 
cajiacity, and the skin over it is red and 
hot. 

PrognoBif.— The outlook is in most cases 
good if from the beginning absolute rest of 
the joint is ensured, but some degree of pro- 
longed or even permanent limitation of move- 
ment frequently results. 

Treatment. — The limb must carefully be 
immobilized by splinting, after aspiration of 
the synovial effusion, if this can be done 
without }>enetrating suppurating tissues. Hot 
fomentations should be applied in the most 
acute stage ; in less acute cases Bier’s treat- 
ment by hyjiereDmia is cacious. Small doses 
of a vaccine prep,*x from the infecting 
organism may be used. When the inflamma- 
tion has quieted down, active movements, 
massage of muscles, and passive movements 
must be employed to restore mobility. Later 
on it may be necessary by cautious manipula- 
tions 1o break down adhesions under an 
ansBsthetic. q ^ Gordon Bryan. 


ARTHRITIS DEFORMANS (see Osteo- 
arthritis). 


ARTERIO - SOLBROTIC KIDNEY (see ARTHRITIS, QONORRHCEAL (see Gog- * 
NEPHsms). obbbcba). 
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arthritis, pneumococcal 

ARTHR ITI8, PNBUMOOOOO AL.— Fneu- 

moroccal arthritis is most common in youiifj 
children and infanta. The infection is conveyed 
to the joint by the blood-stream, and often 
canaes a primary arthritis, no otlicr focus of 
inflammation beinj; apparent. The ]»harynx is 
usually the site of entrance of the organisms. 
There is sometimes a history of slight injury, 
and the arthritis may occ:ur in the later stages 
of one of the exanthemata, especially scarlet 
fever, measles, diphtheria, and influenza. A 
pulmonary fo(!Us may precede its onset or 
may occur as a late event. 

In adults “ sec.ondary ” pneumococcal ar- 
thritis occasionally occurs about the ninth day 
of a definite lobar pneumonia. 

Pathology* — One of the larger joints is 
usually affected, most frequently the knee, 
ankle, or shoulder. In mild cases the inflamma- 
tion is confined to the synovial membrane, 
but in the more severe type the perisynovial 
tissues are infected and erosion of cartilage 
and cancellous osteitis occur. In most cases 
the joint fills with thick pus, sometimes green- 
ish in colour, and there is a deposit of lymph 
in its interstices ; occasionally, however, the 
effusion is serous, with flakes of lymph. 

Symptomatology. — Usually the general 
reaction is slight, but sometimes tlie onset 
is accompanied by a rigor and there are high 
fever, toxaemia, and delirium. The local mani- 
festations vary : in one form there is synovial 
effusion with slight increase of heat, very little 
limitation of movement and tenderness, and 
no pain ; in other cases all the signs of sup- 
purative arthritis are present — redness, erdema, 
great heat, tenderness, rigidity, with severe 
pain on movement. 

Clinical varieties. — 1- The commonest 
form is the so-called primary piK'uniococcal 
arthritis of young children, in which there is 
a rapid effusion into ^oint with slight local 
heat and redness, me and fever, the tem- 
perature being about 100° F. Fain is not a 
salient feature. The joint-effusion is consider- 
able, but the disease is far less severe in its signs 
and symptoms than streptococcal arthritis. 

2. Occasionally, in older children, the arthri- 
tis takes a chronic course and closely simulates 
tuberculosis, from which, however, it is to be 
distingimhed by the absence of severe pain, 
of rigidity, and of marked wasting. 

3. A septicemic form is sometimes seen in 
inknts and is characterized by intense toxe- 
mia, and usually accompanied by empyema 
and general peritonitis. 

I— I 
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4. In adults primary pneumoooCoal ar- 
thritis occurs but rarely ; local and general 
symptoms arc severe; the disease commences 
with a rigor and is indistinguishable clinically 
from other forms of supjiurative arthritu. 

5. In the secondary form following pnen- 
monia the joint suddenly fills with pus ; there 
is little local reaction, though general toxemia 
is severe. 

Prognosis. — In tin* first two varieties the 
ontlo(»k is good, and recovery with a movable 
joint occurs in mo.st cases. In the others 
there is great danger to life, and, if recovery 
does occur, ankylosis is to be expected. 

Treatment.— As])iraiion through a wido- 
bore ne(*dle, repeated as soon us the joint 
refills, is the method of choice for the removal 
of the pus. If ini pro vein eiit in the general 
and local condition fails to imsiie and the joint 
refills rapidly, as occasionally happens, an in- 
cision should be made under rigid aseptic pre- 
(‘autions, and tln^ joint washed out with saline 
and sewn u]) without drainage ; subsequent 
asj»i ration may be nect'ssary. 

The joint must be rigidly immobilized by a 
splint which allows access without disturbance, 
the knee by a Thomas splint, the shoulder by 
a Middeldor[)f triangle or a Jones abduction 
splint. 

In the later stages the po.sition of the joint 
should be varied from day to day, and active 
movements encourageil as soon as they can 
be performed without pain. Fassive move- 
ments and massage are only suitable when the 
joint-condition is quiet and they cause no local 
or general reaction. 

C. W. Gordon Bryan. 

ARTHRITIS, RHEUMATIC («ce RiiEU- 
MATlS.\f, ACUTK). 

ARTHRITIS, RHEUMATOID {see Rheu- 
matoid Arthritis). 

ARTHRITIS, SUPPURATIVE. — Acuto 

arthritis due to infection with pyogenic bac- 
teria, there being acute inflammation of B3ni- 
ovial membrane, ligaments, cartilages, and 
bone. 

Etiology .—U causative organisms may 

gain access from without, through a wound due 
to operation, accident, or gunshot injury. 

2. They may enter the joint from the blood- 
stream, in cases of pyemia and septicemia, 
and in acute diseases, particularly entene 
fever, pneumonia, scarlet fever, and 
rheea. In primary ’’ cases there is no ngn of 
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acute disease elsewhere, the infection usually 
reaching the blood from the tonsil. There is 
often a histoiy of strain or slight injury of the 
joint. 

3, A joint may be infected by direct spread 
a neighbouring focus, particularly the 
joints of the hand and fingers from a sub- 
cutaneous or tendon-sheath suppuration ; the 
knee from prepatellar bursitis, and the elbow 
from olecranon bursitis ; the knee, again, from 
a popliteal gland abscess, and the shoulder 
from an axillary adenitis or cellulitis ; and any 
joint from a bone abscess, osteo-niyelitis, or 
cancellous osteitis. 

The causative organisms are commonly 
the streptococcus, staphylococcus, gonococcus, 
pneumococcus, and B. typhosus. 

Pathology* — The entrance of baclicria ])ro- 
duces an acute synovitis; sujipuration soon 
follows, and, unless dealt with by jirompt 
measures, the infection sjjreads outside the 
joint, and either reaches the skin or tracks 
along intermuscular planes or tendon-sheaths. 
The S3movial membrane, at first swollen and 
byperaBmic, is converted into granulation 
tissue ; the ligaments become oedematous and 
stretched, and pathological dislocation may 
occur early. The muscles are kept rigid, and 
undergo rapid atrophy and fatty degeniiration. 
The cartilages are eroded, and exposure of the 
cancellous bone is followed by osteitis ; the 
bone is rarefied and its vessels thrombose, 
leacBng to necrosis, and often to pyasmia ; the 
periosteum is inflamed, and may be strij)j)ed 
up by a subperiosteal abscess. 

Symptomatology. — The general sympioins 
aro those of acute toxasmia with high "t<m litera- 
ture and rapid pulse. An increasing pulse- 
rate is of grave imj^rt and calls for radical 
treatment if the patient’s life is to be saved. 
In severe cases the temperature is often not 
more than 100® F. and afiords little guidance. 

Great pain, leading to exhaustion from lack 
of sleep, is complaint of, and the joint, wliich 
id held rigid, is tender, hot, red, and swolhm ; 
it is distended with pus and the skin is o^dc- 
matous. Later, the suppuration extends out- 
side the joint and spreads along intermuscular 
planes or reaches the subcutaneous tissue ; in 
a wasted limb a large intermuscular abscess 
easily be overlooked. 

^en the cartilages are eroded, starting- 
pains occur, from the rubbing together of the 
acutely infixed ends of the bones. Any move- 
ment or jolting causes extreme pain with 
sudden muscular spasm. The joint is held in 


the position in which its capacity is greatest, 
usually one of semiflexion. The ligaments 
being sodden and stretched, abnormal mo- 
bility becomes evident, and in the hip or 
knee pathological dislocation may follow. The 
onset of pyoiinia is indicated by rigors ; these 
are a grave sign, and arc followed by the 
formation of pyesmic abscesses in other parts 
of the body. 

Diagnosis. -In all suspec^ted cases there 
must be no hesitation in inserting an exploring 
needle. In children it is a safe rule to regard 
every case of acute monarticular arthritis, 
accompanied by fever, as suppurative until 
it is shown to be otherwise. 

Prognosis.- In all cases there is grave risk 
to life, and treatment must be prompt. Ade- 
quate early treatment may be followed by 
recovery, even with sonic degree of movement 
of the joint, though ankylosis is the common 
result. The prognosis in joints of the upper 
limb is much better than in the hip, ankle, 
and especially the knee, w'hcre suppuration 
frequently necessitates amputation and often 
causes d(^.ath. In the acute stages death is 
due to toxeBiiiia and exhaustion ; the heart- 
muscle degenerates, the pulse-rate rises, and 
sudden syncope may supervene. Death is 
due sometimes to sceptic emboli being carried 
to the lungs or other vital organs. If the con- 
dition settles down to subacute suppuration 
wuth sinuses, the risk of lardaceous disease 
must be remembered ; the onset of polyuria, 
albuminuria, or diarrhoea is serious, and in 
such a case aiiijmtatiou must be considered. 

Treatment. — TJiroughout the active stages 
of the inf(*ctioji rest is essential ; the patient 
must be kept in bed, and tlie joint fixed by 
a splint w^hich ensures absolute immobility, in 
the jiosition which will give the best functional 
use if ankylosis follow's. The best type of 
splint is one which combines immobility wdth 
fixed extejision, such as the Thomas knee- 
splint ; a great advantage of such splints is 
that they allow acce.ss for examination and 
dressing without any disturbance. This is of 
the greatest importance and is too frequently 
overlooked ; it is very harmful for the limb 
to be lifted from its splint each day, with con- 
sequent pain and auto-inoculation. 

The joint must be emptied by aspiration or 
by drainage. In an early case the efiusion is 
aspirated and preserved for bacteriological 
examination, a vaccine being prepared from the 
organism isolated. Following aspiration, the 
injection into the joint of various drugs such 
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as formalin and ether has been tried, but any 
benefit from their use is doubtful, and in some 
cases they have certainly done harm ; ether 
especially is liable to be followed by leaking 
and a vinilent sloughing intennuacular cellu- 
litis, Simple aspiration is safe and equally 
beneficial ; if the joint is emptied early and 
the infection is not virulent, improvement in 
the general and local condition is noted next 
day ; the joint will generally have refilled, 
but it is less painful and tender, and the 
temperature and pulse-rate are lower. In 
these circumstances, aspiration is repeated 
daily, and the character of the fluid observed ; 
if it becomes gradually less purulent, recovery 
without drainage will result. If, however, the 
result of the first aspiration is the withdrawal 
of thick pus, or if the fluid is more and more 
purulent each time, or if the general condition 
docs not improve, the joint must be drained. 

In draining a joint, considerations of gravity, 
accessibility, and surrounding structures are 
all-important. As far as possible stiff rubber 
tubes should be avoided : they do not provide 
the best drainage, and may cause erosion of 
cartilage. In many cases free incision suffices, 
without the introduction of any form of drain ; 
a dressing of gauze soaked in liquid paraffin 
containing 1 per cent, iodoform is the best. 
Where, however, the joint is not near the sur- 
face and the wound would become closc^d by 
overlying muscles, the best form of drain is 
a sheet of thin rubber (smooth or corrugated) 
introduced into the joint along the whole length 
of the incision. The limb must be arranged 
so that the incision is at a dependent spot. 

If simple drainage is not followed by rapid 
improvement, a Carrel tube should be intro- 
duced into each recess of the joint, eusol being 
run into each tube two-hourly, day and night. 
The tubes are brought through the dressings, 
and it is convenient to join them up to one 
larger tube connected to a flask of the solution 
hung above the bod, the flow through this tube 
being controlled by a stoj>cock. 

All extra-articular abscesses must be counter- 
drained by large tubes. 

If, in spite of these measures, toxsomia in- 
creases and the pulse-rate rises, amputation 
must not be delayed. This grave step is rarely 
called for in arthritis of the upper extremity, 
but it must often be resorted to early in ar- 
thritis of the knee or ankle, as the only means 
of saying the patient’s life. Risk from delay 
is unjustifiable, especially as severe suppura- 
tion means a long and painful illness, with a 
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partly crippled limb at the end, even if eventual 
recovery ensues ; delay may allow the patient 
to pass the stage when ho is fit to bear amra« 
tation ; and modern prosthetic apparatus lor 
the lower limb is comfortable and satisfactory 
in nearly every cose. In chronic suppuration 
the onset of lurdaceous disease is an indication 
for amputation. 

The amputation wound should be left open, 
for closure later by extension and secondary 
suture, (his-oxygen aim^sthesia. or a local 
method (intrathecal novocain is the most 
generally iisidul), should be used in toxsemio 
<*ases. 

When ainputatiftn is avoidable, excision is 
advisable in certain cin-uinstances, |mrticu- 
larly for putliological dislocation, for ankylosis 
in a iisel(‘ss position, and when cunc(*llou8 
osteitis is a prominent feature. 

Spkcial Joints 

The shoulder is most commonly infected 
from axillary ci'llulitis or a penetrating wound ; 
abscesses may j»oint in front of or behind the 
deltoid, or in the axilla. Drainage is neces- 
sary ill most cas(*.s, by incision.H in front of and 
behind the didtoid, rubber-tissue being intro- 
duced along the whole length of each wound 
to ketjp its edges apart, (’arrel’s treatment is 
unsuitable. The best sjilirit is one described 
by 8ir Robert Jones, fixing the arm in abduc- 
tion to 50'’ with sliglit flexion, the palm being 
directed towards the face. A Middcldorpf tri- 
angle is f-onv(‘nient, but docs not give so good 
a position for ankylosis. Where there is an 
axillary wound, however, extension is applied, 
and the limb, abducted to 50"*, flexed and su- 
pinated, is suspended from a Balkan frame. 
In the later stages suppuration often occurs 
under the supruspinatus fascia and necessitates 
counter-drainage. I’rolougcd se|>His, osteitis of 
the head of the humerus (shown by X-rays), 
and ankylosis in an adducted position are 
indications for excision, after which a movable 
joint usually results. 

In the dboa^jointf drainage is obtained 
by incision on each side of the triceps tendon. 
A sjAint combining immobility with accesei- 
bility is Jones’s skeleton elbow-splint. The 
joint is flexed just below a right anpe, with the 
forearm in a position of partial supination. 
Excision is practised for faulty ankylosiSp tet 
should be postponed for several months alte 
the inflammation has subsided. 

The wrist is immobilised in extreme dond* 
flexion on a skeleton metal q»lint^ or it mif ha 
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dang in this position on a Thomas arm-splint, 
with strapping extension applied to the hand 
and fingers. Great disability may result from 
matting of tendons, and active movements 
of the fingers should be encouraged as soon 
as the acute stage is over. 

Suppuration in the liip*joint arises from 
osteitis of the head and neck of the femur, 
penetrating wounds, and pysamia ; it is csj>cci- 
ally common in enteric fever. Lo(;al symj)- 
to^ are not as a rule acute, and the condition 
is easily overlooked ; the joint becomes dis- 
tended with pus, and a pathological dislocation 
may be the first thing that calls attention to 
the condition. In the early stages there are 
pain and rigidity, the joint being everted, with 
abduction masked by scoliosis, and fiexion 
masked by lordosis. The he^ of the femur 
usually becomes necrosed and detach oxi. Swell- 
ing is not obvious owing to the depth of the 
joint, and in all cases of sus])ccted infection 
there should be no delay in exploring with a 
large-bore needle. 

In the early stages drainage is established 
through an anterior incision to the inner side 
of the tensor faseiee fenioris ; in late cases with 
refuse suppuration, counter-drainage in the 
uttock will be necessary. If the bead of the 
femur is detached or extensively diseased it 
must be removed. The limb is fixed in full 
abduction, extension, and slight external rota- 
tion by weight-and-pulley extension, the j)elvi8 
being fixed by a Liston splint on the opposite 
side. 

Suppuration of the knee-joint in adults 
is most commonly the result of a wound, but 
a blood-stream infection is frequent in chil- 
dren ; it causes early and severe toxmmia with 
grave danger to life. In the early stages, and 
throughout the disease if careful treatment 
and absolute fixation are carried out, only the 
front of the joint is affected, its posterior part 
being shut off by the swollen ligamentum 
mucosum ; to aid this the pojditeal s])ace 
should be supported by pressure. The sub- 
crureus pouch is distended, the skin is hot, 
and there is oedema over the subcutaneous 
surface of the tibia. Fain is severe, and 
destruction of the articular cartilage takes 
plaM early. The joint is flexed, and patho- 
lopcal dislocation may follow, the tibia being 
flexed, externally rotated, and displaced out- 
wards and backwards. Extra-articular ab- 
so eMOB form under the vastus extemus and in 
the calf, and may easily be overlooked. 

If the condition does not rapidly subside 
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under treatment by aspiration, the joint must 
be drained. The best incision for draining an 
anterior arthritis is one above the patella, the 
limb being slung almost vertical, or the patient 
lying prone. For posterior arthritis counter- 
drainage through the popliteal space should 
be established. Carrel’s treatment is applic- 
able to this joint. Another method is to make 
a free incision on each side of the patella, 
cover the raw surfaces with gauze, and pack 
with sodium chloride tablets. 

The knee is immobilized by a Thomas knee- 
splint with fixed extension by 8tra])ping, the 
leg and thigh being packed with wool to pre- 
vent lateral movement ; the splint is suspended 
so that its ring is just clear of the bed when the 
limb is horizontal ; but if the suberureus pouch 
is Inking drained the foot mmt be raised until 
the limb is nearly vertical. Immobility and 
extension must be dei)endod upon for the re- 
lief of i)ain, morphia being contraindicated 
where there is toxajmia. 

Excision may be rendcired necessary by 
cancellous osteitis. If the patient goes down- 
hill in spite of careful conservative treatment, 
the thigh must be amputated before he reaches 
a state of serious toxaemia ; hesitation in de- 
ciding to sacrifice such limbs has cost many 
lives. 

I'hc ankle-joint is not infrequently infected 
as a result of compound fractures in this 
region. Synovial effusion is aiiparent as a 
swelling in front of the joint and at each side 
of the tendo Achillis. An incision on each 
side is made for drainage, but in many cases 
adequate drainage can only be ensured by 
excision of the astragalus ; the disease often 
commences as an osteitis of this bone, which 
is also an indication for excision. A Jones 
skeleton splint may be used, or a flexed Thomas 
knee-splint, in which the foot is suspended by 
a bandage glued to the sole. Throughout the 
disease the ankle must be kept at a right angle, 
with the foot in a slightly varus position. 
Ankylosis with adherent ligaments and tendons 
leads to considerable crippling, and in cases 
of severe toxemia amputation through the 
middle of the leg should not be unduly post- 

C. W. Gordon Bryan. 

ARTHRITIS, SYPHILITIC.— In congeni- 
tal syphilia arthritis is not uncommon. In 
infants acute suppurative arthritis may be asso- 
ciated with acute ejdphysitis ; in older children 
a subacute synovitis occurs. The latter type 
usually makes its appearance between the 
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ages of 6 and 12 as a unilateral synovitis with 
considerable effusion. There is little pain, and 
movements are free. The muscles are only 
wasted in late stages. The disease takes a 
chronic course and is very resistant to local 
treatment. 

Diagnosis.— The possibility of congenital 
syphilis should be thought of, if in a case of 
suspected tul)crculous joint the X-ray finding 
is negative. In tuberculosis paiu is a marked 
symptom, there is little fluid, the synovial 
membrane is much thickened, and progress is 
more rapid. The diagnosis of syphilis is con- 
firmed by family history, signs in other parts of 
the body, and a positive Wassermann rcuc^tion. 

Treatment. — General treatment by mercury 
is of most importance, and, if it is commenced 
early, complete recovery is likely to result. 
Local treatment consists in as])iration and 
the application of Scott's dressing, with mas- 
sage of the thigh. 

Acquired eyphilit.— In the secondary stage 

a symmetrical hydrops o(;curs, usually in the 
knees ; the amount of fluid varies from day 
to day, and there is no pain. Scott’s dressing 
is applied and the thigh is massaged ; the 
arthritis gets well as the general disease gives 
way to treatment. 

In the tertiary stage three types of arthritis 
are seen ; 

1. Perisi/novial gumvnatoais^ in which one or 
more gummata develop, most often in relation 
to the sterno-clavicular and knee-joints. In- 
volvement of the skin is followed by a typical 
ulcer with clean-cut edges and sloughing base. 

2. Synovial gummatosia is characterized by 
nodular thickening of the synovial membrane 
with effusion. The knee is most commonly 
affected. The disease resembles tuberculosis, 
but there are less pain and rigidity and more 
fluid, while muscular wasting is not a marked 
feature. Kigid splinting is unnecessary, but in 
the lower limb it is advisable to take the weight 
off the joint by a Thomas callijier splint. Kariy 
passive movements should be employed, as 
there is a great tendency to fibrous ankylosis. 
If neglected, the disease tends to progress to 
the type now to be described. 

» 3. Chondro-artkritis . — The characteristic fea- 
tures are changes in the cartilages ; their cells 
proliferate, the matrix is fibrillated, and erosion 
follows, with pitting of the ends of the bones. 
The symptoms are those of a chronic arthritis, 
with gradually increasing stiffness. The disease 
lewmbles osteo-arthritis. In syphilis, however, 
pain is absent, there is less crepitus, and the 
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erosion does not correspond to the pointi o( 
greatest pressure, while osteophytes and Upping 
are absent. Under general antisyphilitio tWMt 
ment the arthritis becomes quiesoent, but 
ankylosis is a common result, so the joint 
should be splinted in the most useful position. 
Gxcision of the shoulder, elbow, or wnst may 
be necessary to restore function if fixation in a 
bod position occurs. q yf q 

ARTHRITIS, TUBCROULOU8. — Thii 

term is ap|)lied not only to cases of actual dis- 
ea.se of a synovial cavity, but also to those in 
which there is tiihiTciilnus cancellous osteitis 
of the end of one of the l>ones which form a 
joint, thougli the actual sym»vial cavity is not 
infected. 

Etiology. — The disease usually affects chil- 
dren, most case.'* (»(^(^urring between the ages 
of fi and 12, hut it is not uncommon in 
young adults. As in tuberculosis elsewhere, 
general (liability is a ]>redisposing cause. The 
disease frequently follow.s a slight injury, but 
is uncommon as a seciuela of severe injury 
of a joint. Probably tho Bacillus iuberctuosii 
usually enters the body by the tonsil, the ali- 
mentary lanal, or the lungs, but the primary 
focus is not as a rule discoverable, the joint- 
disease being the only ap^iarent lesion. 

Pathology.—The infec^tion either reaches 
the synovial membrane direct from the blood- 
stream or, more commonly, H])reads from one 
of the bones of the joint. Occasionally it 
spreads from j)eriosteam or an adjacent bursa. 
In children a bony origin is usual, the primary 
focus being in the diaphysis dose to the epi- 
physeal line, and causing symptoms referred to 
the joint before the synovial cavity is actually 
invaded. In adults the disease begins in bone 
and in synovial membrane with about equal 
frequency ; if in bone, the focus is situated 
under the articular cartilage and, by ulcerating 
through this, infects the joint. 

The synovial membrane is at first thickened 
and hyperiemic, containing tubercles beneath 
its surface ; caseous foci form and bunt into 
the joint, the synovial membrane being con- 
vert^ into cedematous gnnulation tissue, with 
an external zone of fibrosis. The ligaments are 
swollen, and in the later stages the cartilages 
become eroded; the bone-endbi are thna az- 
exposed in the articulation in a state of rarrfy- 
ing osteitis. Abscesses form, and if they xeaoh 
the skin the resultant sinuses convey pyogeniq 
bacteria to the joint. 

Symptonuitology* — The onset is nsiidly 
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gradual, but it is acute if a tuberculous abscess 
suddenly bursts into a joint; such sudden 
invasion is common in the hip, the disease 
commencing in the lower ]>art of the neck of 
the femur close to the epiphyseal line, which is 
situated inside the joint-capsule. The symp- 
toms may date from a slight injury. 

Fain is a prominent symptom, aching in 
character, worse at night and after exercise, in 
the early stages relieved by rest. Wlien the 
cartilages have become eroded, night starting- 
pains supervene. The characters of this syni])- 
tom are very definite : while the ])atient is 
awake the joint is fixed by muscular spasm and 
the exposed ends of the bones are immobile, 
but as he falls asleep the muscles relax, the 
bone-ends rub against oju? another, sudden 
muscular spasm recurs, and the ])atieni starts 
awake in agony, often with a scream. 

An early sign is muscular rigidity, limiting 
all movements of tlie joint. The muschis of 
the limb are wasted, exaggerating the thick- 
ened appearance of the joint. 

The joint is hot and swollen from thickening 
of the synovial membrane, and in occasional 
cases from synovial effusion. 

Interference with function results from i)ain 
and rigidity, and in the lower liinb a liinp is 
often the earliest symptom. The limb is ke 2 )t 
in a position characteristic for the jiarticular 
joint diseased. 

In late stages cold abscesses, giving fluctu- 
ation, approach the surface, and may burst, 
leaving sinuses lined by pale granulations. 

Relaxation of ligaments and erosion of bones 
allow pathological dislocation to occur ; in this 
stage examination under aneesthesia w^ill show 
abnormal mobility. 

IMugnosii. — The important diagnostic fea- 
tures are the rigidity in all directions and 
the early wasting. In all cases of suspected 
tubercle of bone taking part in a joint, X-rays 
should be used, and will show general rare- 
faction of the cancellous bone, a bone cavity, 
and in later stages irre^arity of the articular 
surfaces. In the chronic arthritis of cmgmi- 
ial syphilis there is little pain, and synovial 
effusion is a marked feature. Sjpiot'ial gunma- 
tosis of tertiary syphilis may be distinguished 
by the absence of severe pain [and by signs 
of syphilis elsewhere. In rheumatic arthritis 
there is little synovial thickening, and usually 
several joints are successively affected. Rheu- 
maUM arthritis and osteo-a^ritis most (com- 
monly affect adults; in the former disease 
there is effusion, movements are free, and 


thickened synovial fringes can be detected ; 
in the latter, the })ronounccd bony changes 
with grating on movement are distinctive. In 
infective and suppurative arthritis the onset is 
acute, the course of the disease is rajud, and 
there is leucocytosis. 

Prognosis.— In children, under careful treat- 
ment the disease may be expected to become 
quiescent if the limb is kept immobile for a 
long time and ilie general surroundings are 
favourable. A permanent cure often occurs at 
puberty. Ankylosis is the best result to bo 
ex]>cct«*d in most cases, though a movable joint 
is occasionally obtained. 

In adults, especially after 40, the prognosis 
is bad ; conservative treatment in the case of 
the knee and ankle should not be persisted in 
too long, and amputation will frequently bo 
the only way of restoring the patient to activity. 

Sinus-formation with prolonged supjjuration 
may lead to lardacceous disease, and general 
miliary tuberculosis sometimes sui)ervcne8. 

Treatment.- -General hygienic treatment is 
of importance — fresh air, mental rest, and a 
liberal diet containing j)lenty of easily assimil- 
able fats. Sources of chronic sei)tic infecjtion, 
suc?h as hypoTtTC)j)hi(‘d tonsils, carious teeth, 
and constipation, must be looked for and 
treated. Use should be made of tuberculin, 
beginning with a dose of 1/100,000 mg., re- 
peated once a fortnight in gradually increasing 
amounts. 

Of local treatment the inost ini])ortunt fea- 
ture is absolute immobilizution by the method 
of s])linting best suited to tl»e joint affected. 
Piaster of })aris, celluloid, and the various 
splints devised by Thomas are of most general 
use. 

Pier’s i)a8Hive congestion is sometimes help- 
ful, tlie rubber bandage lading a])plied firmly 
enough to ])roduce a ])iiik colour in the limb, 
without ]>ain. 

In the rare cases in which synovial effusion 
with melon-seed bodies is present, the joint is 
aspirated and washed out through the needle 
with 1* 6-per-cent, saline solution. An emulsion 
comiiosed of iodofonn 10 parts, w’ater 20 parts, 
and glycerin 70 parts may be injected and left 
in the joint. A cold abscess is tiasated in a 
similar w^ay, but if it invades the skin it must 
be opened with rigid asepsis and cleared of its 
contents; after the application to its wall of 
BIPF (bismuth 1, iodofonn 1, paraffin 2), it is 
sutured without drainage. 

For sinuses, gauze soaked in liquid paraffin 
containing 1 per cent, iodoform is the best 
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drcflsinfi; ; weekly injections of bismuth paste 
(bismuth subnitrate 6, calomel 1, olive oil 2, 
vasclin 12) sometimes promote healing. 

Operative treatment is indicated in some 
cases. If the disease is localized as a small 
focus in bone, it is jiossiblo sometimes to 
eradicate it before the joint itself is infected. 

Complete excision of the joint is not often 
called for, but a modified o}HTution may be 
indicated — 

(1) If the joint is disorganized and the bones 
are extensively diseased, with sinuses and 
secondary infection 

(2) To avoid ankylosis in a bad fiosition, 
especially in the elbow and temiKiro-maxillary 
joints. 

(3) In the shoulder, where the disease takes 
the form of a dry caries of the head of the 
humerus and synovial infec.tion is a sec*ondary 
feature. 

The joint is opened, the diseased synovial 
membrane removed, carious bone eradicated, 
and the wound sutured, a rubber-tissue drain 
being left in position for forty-eiglit hours. 

Amputation may be necessary- 

(1) In elderly people. 

(2) When the disease progresses in spite of 
careful oonsen^ative treatment, and the general 
health becomes much afTecied. 

(3) When excision has failed. 

(4) When extensive abscesses tracking down 
the limb cause disabling destruction of its soft 
parts. 

(5) In certain cases of tuberculosis of two 
jointe. 

Careful treatment must in all cases be kept 
up for at least a year afti^r all signs of active 
disease have disappeared, and for a much 
longer period a candul watch must be kept for 
recrudescence. 

Spkcial Joints 

Tuberculosis of the shoulder is rare in 
children, but is fairly coinmon in adults, 
commencing in the head of the humerus as a 
caries sicca. The limb is kept rigid in adduc- 
tion, and wasting of the deltoid, the scapular 
muscles, and the arm is noticeable. Abscesses 
point in front, tracking down the tendon- 
sheath of the biceps, and occasionally behind 
the deltoid. 

In children the joint should be fixed by 
plaster of paris, abducted, slightly flexed, and 
externally rotated ; eradication by operation 
on the focus in the diaphysis is sometimes 
possible. In adults, cure by conservative 
methods takes a long time, whereas excision 
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gives good results, often with a movahla 
joint ; it is in most cases the best method of 
treatment. 

Tuberculosis of the elbow oocun in older 
cliildrcn and young adults. In children it 
eoinmences usually in the suiierior radio<ulnar 
joint, spreading secondarily to the elbow- 
joint ; ill adults it iM^gins as an osteitis of the 
olecranon or of the outer condyle. 

I’hcre is at first los.s of the movements of 
pronation and supination, with swelling and 
tenderness related to the head of the radius ; 
later, swelling in front of and behind the elbow 
appears. An abscess may |K)int on either side 
of the olecranon, or on the inner side of the arm 
tracking beside the ulnar nerve. 

The joint should be fixed in lateral plaster 
splints flexed just below a right angle (i.e. at 
70'), with the forearm midway between pro- 
nation and supination ; with ankylosis in this 
(Hisitioii the patient will be able to dress, eat, 
and write. For ankylosis in a bad (losition an 
operation should be ])crformed. 

At the wrist the disease usually begins in the 
tendon-sheaths ; there may be infection of the 
carfial bones or joints, or of the radius. It is 
the commonest joint to Int affected in old 
j)cople. Abscesses jKiint either dorsally or in 
relation to the flexor carpi radialis. 

The joint must be splinted in byiierextension 
by j)laster-of-paris bandages ; to obtain this 
jiosition an aneesthetic may t>e necessary. When 
the disease has become ((uiescent, prolonged 
fixation l>y a skeleton hyperextension splint is 
continued ; gn^at disablement is the result if 
any other position is chosen. 

Sacro-ii^c disease is rare and usually 
occurs in adults. There are pain in the buttock 
and in the front and back of the thigh, and a 
sense of weakness increased by standing and, 
particularly, by any such exercise as involves 
contraction of the abdominal wall. The in- 
nominate bone on the side of the disease 
becomes tilted so as to give an appearance of 
lengthening of the corresponding limb. If the 
pelvis is HupiKirted the hip can ^ passively 
moved without pain ; manipulations of the 
pelvis which compress or separate its two sides 
cause ])aiu. In later stages there is tendemeso 
on pressure posteriorly, and cold abscesses maT 
appear in the region of the joint behind* 
laterally above the crest of the ilium, anterioriy 
above or below Foupart’s ligament or in tiis 
ischio-rectal fossa. Ankylosis of the joinl 
following tuberculosis may lead to i&teirfmtteo 
with parturition. ^ 
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Diagnosis mnst be made from hip disease, 
from sciatica, from spinal caries, and from 
new-growth of the ilium. X-rays will show 
rareuction of bone with irregularity of the 
joint-surfaces. 

In conservative treatment the patient is 
kept recumbent, a plaster case being applied 
to the pelvis. If X-rays show localized bone- 
disease of the ilium, it may be eradicated by 
operation. 

The hip is the most commonly affected joint 
in children, and its depth and liability to other 
infections and injuries make diagnosis an 
important matter. IT^ie disease usually begins 
as a cancellous osteitis of the lower j)art of the 
neck of the femur near its head. A focus of 
caries developing, in many cases the child is 
brought for treatment in this stage, with a 
limp and an aching pain. In others nothing is 
noticed until an acute arthritis results from the 
tuberculous focus bursting into the joint ; 
after an acute onset the arihritis settles down 
to a chronic course. 

As the disease progresses, three stages can be 
distinguished. In the first there are limjnng 
and pain, which may be localized in the lii[> 
but are often referred to the knee ; jiain in the 
knee in a child should be viewed with suspicion, 
and the hip-joint must always be examined. On 
inspection, wasting of the muscles of the thigh 
is seen ; the earliest degree shows itself in the 
buttock by a lessening of the gluteal fold. 
The hip is flexed, abducted, and externally 
rotated ; the flexion is usually masked by 
Iqrdosis, which can be got rid of by fully flexing 
the sound hip, whereby the degree of flexion 
of the diseased one is made obvious. The 
abduction is masked by a lateral tilting of the 
pelvis, giving an appearance of lengthening of 
the limb on the side of the disease ; after 
putting the two limbs in coiTeB])onding positions 
they are measured, and it is shown that there 
is no real diflerence in length. There is limita- 
tion of all movements, particularly those of 
hyperextension and rotation ; in the earliest 
stage, when the disease is limited to the 
bone, rigidity may be shown only by a loss 
of hyperextension, tested for in the prone 
position. 

In the second stage of the disease the carti- 
lages are eroded, and night fever and starting- 
jpa^ occur ; the patient is unable to walk, and 
IS indined to lie on the sound side, the disced 
hip taking up a position of flexion, adduction, 
and iuten^ rotation, with an appearance of 
shortening ; lordosis masks the flexion, and 


scoliosis is present with a lumbar curve convex 
towards the sound side. 

In the third stage, pathological dislocation 
has occurred from the laxity of the ligaments 
and destruction of the head of the femur and 
the margin of the acetabulum. Real shorten- 
ing exists, and is estimated by measurement 
and by examining the relation of the great 
trochanter to Ndaton's line and by Bryant’s 
triangle. 

Abs(iess-formation may occur in the second 
and third stages ; the abscess may track 
through the capsule in front and give rise to a 
fluctuant swelling to the intu^r side of the tensor 
fasciae femoris, or it may leave the joint behind 
and appear in the buttock or in Scarpa’s 
triangle ; a large cold abscess may form under 
the fascia lata externally. Occasionally the 
osteitis spreads through the acetabulum, and a 
pelvic abscess results, appearing either in the 
ischio-rectal fossa or above Poupart’s ligament. 

Not only as a means of diagnosis, but to 
show^ the amount of bone disc^ase, an X-ray 
examination must be made in all cases. 

DiagnOBU. — In doubtful cases examination 
by X-rays wdll usually distinguish tuberculosis 
from the conditions that simulate it, especially 
incomplete fractures of the neck of the femur 
and displacemcuts of the epiphysis. A simple 
tramnalic synmntis recovers completely during 
a fortnight’s rest in bed. Limitation of all 
niovements is the important sign of hip- joint 
tuberculosis that distinguishes it from coxa 
vara, from congenital dislocation, from spinal 
cartes with psoas spasm, and from sacro-iliac 
diseme. In older people osteo-arthritis may 
closely simulate tuberculosis : the presence of 
grating, thickening of the great trocdianter, 
the X-ray ai)pearauces, and the alleviation of 
pain and stiffness by exercise are characteristic 
of tliat disease. In sujijmrative arthritis and 
osteo-myclitis there is high temiK?raturc with 
leucocytosis. In syphilitic epiphysitis there 
will usually be other signs of the general dis- 
ease, and the Wassermaiin reaction is positive, 
lu osteo-chofidritis juvenilis, wliile flexion and 
extension are free, the other movements are 
limited. X-rays show alteration of the epi- 
physes for the head and botli trochanters, with 
widening and irregularity of the epiphyseal 
lines. 

Treatment. — At the beginning of treatment 
the patient must be kept in bed in every case, 
a weight extension being applied to exert 
traction in the line of the thigh. As the 
muscular spasm is overcome, the limb is 
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brought gradually to a poBition of full abduction 
and extension; the must be made on a 
fracture board, the pelvic tilting must be 
corrected, a Liston splint being applied on the 
sound side, and lordosis must be abolished by 
increasing at first the flexion of the diseased 
hip. A plaster case is then applied enclosing 
the whole limb and extending uj) to the chest- 
wall, a window being left for observation of 
the postcro-extcrnal aspect of the hip. 

When the disease has become quiescent, in 
young children a double Thomas hip-splint 
may be used ; after the age of 6 a single- 
Thomas hip-splint with pelvic band may be 
fitted, and the patient is allowed to get about 
on crutches, with a patten on the boot of the 
sound side. 

Fever, starting-pains, and abscess-fortnation 
are indications for absolute rest in bed, with 
traction as described. 

Excision is occasionally indicated for ex- 
tensive bone disease with secondary infec- 
tion and toxaemia, or for threatening lania- 
ccous disease. Amputation by the Funieaux- 
Jordan method must on rare occasions be re- 
sorted to. 

In the knee-joint tuberculosis starts in 
synovial membrane and bone with about equal 
frequency ; it is fairly common in adults. The 
joint is held rigid in a position of slight fiexion, 
and there is much wasting of the thigh and 
leg muscles, which exaggerates the swelling of 
the joint. The edge of the thickened synovial 
membrane is palpable, and occasionally in the 
early stages there is definite synovial effusion. 

In later stages starting-pains occur; when 
disorganization is advanc(id, a quadruple dis- 
placement of the tibia supervenes, the leg being 
Hexed, externally rotated, and displaced back- 
wards and outwards. 

The patient should be treated at first in bed. 
Flexion is overcome by the application of 
traction by strapping, the knee being sup^wrted 
on a pillow ; by raising the foot of the bed the 
weight of the patient supplies the counter- 
extending force. The safest position for anky- 
losis is with the knee straight ; w hen this 
position has been procured by traction the 
limb is encased in plaster of paris until the 
disease is quiescent. A Thomas knee-splint is 
then fitted, transmitting the whole of the 
patient’s weight from the tuber ischii to the 
ground, and he is allowed to get about. At all 
stages care must be taken that foot-drop does 
not occur. After the disease is cured a cellu- 
loid or leather case reaching from the upper 
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third of the thigh to the lower tkird-d! 
the leg must be employed for a long 
to avoid the tendency to gradually increadusg 
fiexion. 

In adults it is sometimes advisable to perform 
a modified excision operation if the bones are 
extensively diseased and there is seoondaij 
infection. After the age of 45 the prognosiB u 
very bad, and at the best a euro could only be 
obtained after several years of total disable- 
ment during treatment ; in the majority of 
sa(*h cases, therefore, ainjmtation should be 
resorted to ivithout undue delay. 

In the ankle-joint the disease sometimes 
begins in adjacent tendon-sheaths ; it may 
commence, however, in the astragalus or the 
tibia. Sw'elling is evident in front, and behind 
at each side of the tendo Achillis, and the calf 
is much wasted. The joint is kept in a position 
of plantar fiexion, and the movements of 
flexion and ext<*nsion are lo.st. 

Treatment. — The joint is cased in i»laster, the 
foot being at right angles to the leg in a varus 
position. The patient may get about on 
crutches, or with more convenience by the 
provision of a Thomas knee-splint. 

For extensive osteitis, excision of the astra- 
galus is sometimes indicated. In adults, 
especially, the prognosis is not good, and even 
after a (Mjre of the tuberculosis the patient will 
suffer considerable disability from ankylosis and 
the fixation of tendons, with a constant ten- 
dency to attacks of fibrOsitis from strains and 
slight injuries. Unless, therefore, rapid im- 
provement results from conservative treatment, 
a Syme ajn})Utaiion, **r one at the middle of 
the leg, must be considered ; with modem 
apparatus, these oj)erations give extremely 
good functional results with practically no 
disability. 

Disease of tlicj Urtal joints usually begins 
in bone and spreads to the coujjilicated synovU 
cavities. In children conservative treatment is 
carried out by the application of a plaster case, 
with the foot in a varus jwsition ; a useless foot 
is the common result. In adults the correct 
treatment, if the disease is extensive, is a Byrne 
amputation. Gordon Bryan. 

ARTHRITIS, VILLOUS (see RhxuKATOXD 

Arthritis). 

ARTIFICIAL RESPIRATION {bA Rbs- 

piRATioN, Artificial). 

ASOARIS LUSIBRIOOIDES (ms 

tinal Worms). 




ASCITES 


MOITBS. — k ooUeotion of fluid in the peri- 
toneal cavity recognisable by clinical examina- 
tion. 

Eliidofy* — ^The development of ascites may 
be active or passive. The fluid may accumu- 
late by transudation through the thin walls of 
abdominal vessels damaged by changes in the 
chemical or physical properties of their con- 
tents ; or by exudation from the peritoneal 
membrane itself as a response to irritation or 
a result of disease. 

Tranauiation occurs in cases of “ venous 
stagnation ” in the portal vein. The obstruc- 
tion may be due to narrowing of the portal vein 
or its tributaries by thrombosis or the pressure 
of enlarged glands, etc . ; it may arise in the 
substance of the liver by compression or obliter- 
ation of venous capillaries, as in cirrhosis of 
the liver; or it may be the result of similar 
processes acting upon the hepatic veins or 
inferior vena cava. Finally, the venous stagna- 
tion may be due to heart failure. In all tliese 
cases an important factor is sonic degenerative 
change in the small vessels consequent upon 
the continued presence of hamiful elements. 
The presence of analogous substain^es of an 
irritant nature, combined with general fluid 
retention, will explain the ascitcis of kidney 
disease. 

In exudation the secretory activity of the 
peritoneum may be stimulate by mechanical 
or chemical irritation. The former occurs only 
in the rare cases of acute ascites ” follow- 
ing an abdominal injury. More often the 
mechanical irritation is accompanied or over- 
shadowed by chemical irritation. If this is 
severe, as in perforation of a liollow viscus, 
acute general peritonitis develops ; but when 
the irritation is less intense and more persistent 
true ascites may be produced. It is seen 
especially in cases presenting clironic local or 
eral thickening of the peritoneum : these 
into the clinical groups of perihepatitis, 
perisplenitis, and polyserositis, in which the 
peritoneum shares with the pleura, pericardium, 
and mediastinal tissues in a response to a 
chronic irritative process of obscure nature. 
Among infections, in the case of tubercle alone 
may a chronic non-encysted efiusion be pro- 
duced. 

Patholofy. — ^Ascitic fluid varies greatly in 
composition, but in any individual case the 
chankcteis of the fluid remain remarkably 
constant. It is usually pale yellow, clear, or 
slightly turbid, it does not coagulate spon- 
iaxaovaiy on cooling, its specific gravity may 
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vary between 1010 and 1045, but is usually 
10^1035. It contains a varying proportion 
of albumin and globulin — ^most in “ cardiac ” 
and least in renal ascites. Salts similar to 
those of the blood are ])resent, and cells derived 
from the blood or peritoneum are to be found, 
consisting mainly of polymorphonuclear and 
mononuclear corpuscles and epithelial cells. 
Occasionally “ malignant cells from tumours 
invading the peritoneum may be seen. Fat 
may be pres(*nt in sufficient quantity to render 
the fluid milky. Such an apj)earance is met 
with in three conditions, viz. chylous, ehyliforra, 
and pseudo-chylous ascites. 

Chylous ascites is produced by the contamin- 
ation of ascitic fluid by leakage of chyle from 
th(i lactcals as a result of their obstruction or 
rupture. The obstruction may be due to 
filariasis, or the } pressure of enlarged glands, 
etc., uj)on tlie receptaculum chyli or thoracic 
duct. Rupture may be traumatic or the con- 
sequence of ulceration. The fatty globules 
are extremely small and an^ j)resent in the form 
of an emulsion. 

In chyliform ascites the fat globules are 
larger and are derived from the disintegration 
of abdominal fat or the fatty degeneration 
of cells in the fluid. Such cells containing 
fat globules can be found on microscopical 
examination. 

In jisvuih-’chylous ascites the cloudy ajqjear- 
ance is due to some body of a proteid nature 
derived from tlie degeneration of tissue-cells 
set free in the fluid. According to Mackenzie 
Wallis the body is eugloliulin— globulin with 
which is associated a small quantity of li})oidB. 

Diagnosis. — This may be discussed under 
three headings : 

1. The signs of fluid. 

2. The conditions giving rise to similar 

signs. 

3. The diflerentlul diagnosis of the cause 

of the ascites. 

] . Signs of fluid. — ^When the amount is small 
its detection may be impossible. Definite 
physical signs are given by moderate or large 
effusions offiy. 

Inspection , — Bulging of the abdomen with 
prominence of the umbilicus is usual. When 
the patient is lying down the bulging is evident 
in the flanks, and measurement shows that the 
greatest girth is at the level of the umbilicus. 
If this measurement be taken when the patient 
is upright, the greatest girth may be below 
the level of the umbilicus if he has had a 
pendulous abdomen before the appearance of 
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ascites. It is important to notice that the 
abdominal distension is uniform without any 
local irregularity of outline. 

Palpation provides a very important sign in 
the fluid thrill.” To elicit this the patient 
should be lying down ; gentle flicking of one 
flank with the finger-nail sets up a wave of 
vibration which is transmitted by the fluid 
across the abdomen, and (ran be distinctly felt 
by the ])aliu of the hand a]>pli(^d to the oppo- 
site flank. One caution is necessary : the 
impulse may be conducted by the abdominal 
wall itself, es])(H;ially in fat jmtients. To 
eliminate this source of (*rjor the edge of an 
assistant s hand should be applic'd alojig the 
linea alba to act as a clamper Ufion such 
vibrations. 

Percuasio)} Where fluid is present tlie per- 

cussion note is dull ; with the patient lying 
down, dullness Is to be found in the flanks and 
bypogastriuin. Usually the central region of 
the abdomen is occupied by gut and yields a 
resonant note. Occasionally the mesentery is 
shortened and the gut bound down to the 
posterior wall of the abdomen ; if in these 
cases much ascites be i)resent tlie resonance 
of gut usual in the central abdomen may be 
masked by superjacent fluid. 

Shiftiiuj didbiess is a ])athognomonic sign 
of fluid. It is elicited by ])ercuasion of one 
flank while in the dorsal position and again 
while in the o[)i)osite lateral position. The 
boundary between dull and r(*sonant areas 
should be (ixactly marked out in each case, 
and, provided that before ])ercussing in the new 
]>osition a sufficient interval of time is allowed 
to ela})se for the displaccunent of fluid to occur, 
a change from dullness to resonance in th«‘ 
flank may be regarded as clear evidence of the 
presence of free fluid. 

Exploration with a hollow needle or trocar 
and cannula over a dull area will yield con- 
clusive evidence of the presence or absence of 
fluid ill doubtful cases. The method of pro- 
cedure is described under treatment. 

2. Conditions giving rise to similar signs.— 

(1) Fat in the alKiominal w'all or its contents 
may yield a dull note on percussion and a 
jiseudo-thrill as mentioned above. Fat does not, 
howc*,ver, give the sign of “ shifting dullness.” 
When a small amount of ascites is present in a 
fat patient its recognition is often very difficult. 

(2) ” Colloid cancer ” of the peritoneum is a 
rare ciondition in which, usually secondary to 
or by extension from malignant disease of one 
of the abdominal or iielvic organs, the perito- 
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neum is partly converted into, partly filled bf i 
a ^mi-gelatinous mass of malignant tiaiii 
which gives rise to all the signs of fluid. Ita 
recofoiition is imjiossiblc without laparotomy^ 
and its existence is usually unsuspected, 

(3) Envyated coUectiotte of fluid cause local 
bulging, (luliness on iH'nmssion, and a fluid 
thrill. They are to be recognised by observing 
(d) that the }K)sitiou of the dullness is not typiom 
of ascites, (h) that although the dullness may 
shift with (‘hangt* of ])osition of the patient 
its excursion is iimited, (c) that some local 
swelling witii asymmetry of tin? alMlomen is 
])resent. 

The collections of fluid which must be ex- 
cluded are (a) a distended bladder, (6) a preg- 
nant uterus witJi or without hydramnion (c) 
ovarian cysts, (d) oth«*r intra-alniomina] cysts, 
(^g. ])ancreatic and nu^m^nterit*, (e) loc^tlised 
peritoneal efluslons enclosed by peritoneal 
adhesions. The history of the case and some 
dejMirturc from the typical signs are usually 
suflicient to c.\chid(» ascites. Jt must not l>e 
forgotten that the ccu^.^isterua'! of localijsed 
eysts, e.g. ovarian, and ascites is not un- 
common. 

3. Recognition of the cause o! the ascites may 

be rendered sitnple by the history of the |>atient, 
e.g. in cas<\H of gross heart failure or renal dis- 
ease, c‘S|)ecially of the ])arenchymatous variety. 
When a.s(‘it(^s has devi^lopcd insidiously and 
without definite signs of gimeral or loc^l dis* 
ease recognition is moris (liflicult, and may be 
iin}H)ssiblc, but the most reliabh^ indications are 
to be (lerivfHl from the diaracUTs of the fluid. 

A ])assive origin is suggested by low 8|>ecifio 
gravity, absence of H[>ontaneous coagulation, 
low' albumin content, and scarcity of cellular 
elements. 

An active origin, indicating chronic perito- 
nitis, is sugge^U'd by high sjiecific gravity, the 
occurrence of sjontancous coagulation, high 
allmmin content, and the presence of many 
cells. The discovery of typical malignant 
tissue cclls or cxce.ss of small lymphocytes has 
an imjortant significance as pointing to a 
malignant or tuberculous origin respectively. 
Rapid and rejieated recurrence of effuuon aftra 
tapping, in the absence of clear evidence of 
venous engorgement, points to a peritonitM 
origin. 

Treatment.— Apart from that of the oausd 
condition, this resolves itself into measuxee 
calculated to inhibit the formation and to 
promote the absorption or elimination of tike 
effusion. The former of these objects may Isi 
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hdped by limitation of the intake of fluid, 
ana, in renal cases especially, by the exclusion 
of salt from the dietary. The latter object may 
be attained by the emplo 3 mient of eliminative 
dn^ or by operative measures. The drugs 
which have a special reputation in this con- 
nexion are the saline purgatives, mercury by 
the mouth or by local inunction, and potassium 
iodide. Where there is a possibility of a 
syphilitic infection the latter drugs should be 
employed actively ; in ascites associated with 
syphilitic liver disease their action is most 
valuable, and there is evidence to show that 
they are useful also in ascites due to chronic 
peritonitis of obscure origin. Drastic purga- 
tion, except as an occasional measure, is in- 
advisable: the use of aloes is contraindicated 
owing to its congestive effect upon the }>elvic 
viscera. The value of diuretics is not great, 
though benefit may sometimes follow the use 
of theocine sodium acetate in doses of 5-10 gr. 
thrice daily. 

Operative treatment includes simple aspira- 
tion and the more active measures of lapar- 
otomy, hepatopexy, omentoj)exy, and lym- 
phatic drainage. Asjuration is best carried 
out by means of a Southey s tube inserted in 
the mid-line of the abdomen or in the flank, 
and connected by a fine rubber tube filled with 
saline or antiseptic solution to a vessel under 
the bed. The trocar should be inserted in 
an area which is dull on jxtreussion. The 
bladder should be known to be em})ty before a 
trocar is used. In the mid-line tlierc is no 
danger of wounding a vessel, in the flank the 
line of the deep epigastric artery (from the mid- 
point of Poupart's ligament to the umbilicus) 
must be avoided. The danger of wounding the 
cflsoum is slight. Provided the rubber tubing 
is filled with solution the ascitic fluid will drain 
away by siphonage. There is a danger of col- 
lapse if the fluid is removed too quickly ; to 
guard against this the patient should be kept 
in the recumbent position, and a Arm abdom- 
inal binder should be worn during the process 
of drainage and tightened from time to time 
as the fluid drains away. 

Occasionally simple aspiration may produce 
a cure ; much more often its early and frequent 
repetition is necessary. 

Simple laparotomy with rapid removal of 
the fluid has been followed by cure; this is 
more likely to occur if meaegires are adopted to 
promote ^e formation of adhesions between 
Ae liver or omentum and the anterior abdom- 
inal wall. This object may be attained by 


simple “ scrubbing of the approximate areas 
or by grafting of omentum between the layers 
of the abdominal wall. The patients who are 
most suitable for such treatment are those 
who have already survived four or five simple 
tappings and who show no evidence of dis- 
ease of heart, lungs, or kidneys. Such patients 
form a small minority of those who present 
ascites. Lymphatic drainage, by the insertion 
of silk threads from the peritoneal cavity into 
the subcutaneous tissues of the thigh, or by 
the formation of a permanent foramen in the 
femoral (anal, has recently been attempted, 
but its attainment has been only j)artially 


successful. 


C. E. SuNDELL. 


ASIATIC CHOLERA (see Cholera). 

ASPHYXIA. — The term asphyxia (which 
etymologically means pulscflessness) is applied 
to the condition in which the supply of oxygen 
to the blood is reduced. Symptoms of asphyxia 
will be producicd by any cause which prevents 
the proper oxygenation of the blood, and death 
will, of courses, result wlien the supply of 
oxygen falls below the minimum necessary for 
the maintenancre of life. 

The symptoms of asphyxia may be dividend 
into three groups : 

In the first stage there is inereased respira- 
tory activity, and the muscles of extraordinary 
resjnration are called into action ; the expres- 
sion is intensely anxious ; the lips become blue, 
and the eyes are prominent. 

The secowd stage is on exaggeration of the 
first, from which it is not 8e])aTated by any 
definite line of d(*marcation. The violent re- 
spiratory efforts biicomc^ convulsive, and general 
convulsions of the l)ody sujjorvene. 

In the third stage the respirations are slow, 
irregular, and gasping, the muscles beome 
flaccid, th(». conjunctive are insensitive and 
the pupils widely dilated, there is insensibility, 
brt^athing ceases, and death ensues. The heart 
may beat for some seconds after respiration 
has stopped, and resuscitation may be effected 
by appropriate treatment. 

The cliief forms of violent death in which 
asphyxia is the proximate cause are drowning, 
suffocation, hanging, strangulation, jioisoning 
by CO, CO 2 , and some other gaseous poisons. 
But the condition is also frequently met with 
in disease, and may occur in croup, oedema 
glottidis, lung diseases, affections of the re- 
spiratory centre and nerves, embolism and 
thrombosis of the pulmonary vessels, etc. 
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Pott-mortam appearancat. -In the vio- 
lent forms of asphyxial death the syni]>toms 
are by no means constant, and sometimes not 
even typical. 

ExterficU . — There is pronounced lividity. The 
lips may be pale blue to almost black, the face 
distorted and livid, the conjunc-tivee congested, 
the tongue partially protruded, and there may 
be bloodstained froth at the mouth and nos- 
trils ; but frequently the face is calm and 
placid, and the colour normal cxcci)t for soim* 
blueness of the Ii])s. 

Internal , — The blood is dark, and remains 
fluid for an unusually long period. The venous 
system in general is g(»rged with dark blood, 
but great variations are met with in indivi<lual 
cAses in the condition of the. brain and men- 
inges, the lungs, and the right side of the 
heart. The hdt aide of the heart is empty. 
The engorged lungs yield on section a co])ious 
bloody, frothy fluid, runctiform htomorrhage 
{Tardieu's sp(fts) may be found on the jileiira, 
and some of the air-cells may be riiptiir(*d 
(emphysema). The mucous membrane of the 
trachea is often cinnabar-red in colour. 

Drowning 

A person may be drowned, of course, with- 
out the whole body being immersed, nothing 
more being necessary than that air should be 
prevented from entering the lungs by the 
mouth and nose being covered with the fluid. 
Epileptics and intoxicatt‘d i)crsons liave In^cn 
drowned by falling face down^vards into small 
pools of water, and an insane ])erson has been 
known to drown himself by submerging his 
head in a sink filled with water. 

Time reanired lor death in drowning. — 
Exf)eriments on dogs show that they arc 
killed by one and a half minutes’ complete 
submersion, whereas they recover after simple 
depTAation of air for four minutes. That 
drown ‘ng is more Ta])idly fatal than simple 
deprivation of air is due to fluid being as]»ir- 
ated into the minute air-tubes and cells of the 
lungs. A hmnan being is generally asphyxi- 
ated by less than two minutes’ complete sub- 
mersion, but there is on record the case of 
a woman who by practice had attained the 
power of remaining submerged for two and a 
half and even three minutes. The smaller the 
quantity of fluid which has penetrated to the 
lungs, and the smaller the amount of froth 
in the air-tuln^s, the greater the chance of re- 
suscitation, and those who enter the water 
with their breathing practically in abeyance 


(e.g. in a state of insensibility) will take looMP 
to die than those who make violent reepoa* 
tory efforts and thus aspirate water into tha 
air-{>aasageii and lungs. The amount of sub* 
mersion, whether complete or partial, must 
also be taken into acTount. 

Treatment ol persons apparratly drowned.— 
Cleanse the mouth and nostrils of all mud or 
other foreign material ; strip the body to the 
waist, and dry it by rubbing with warm 
towels ; proceed with artificial respiration {tee 
Uespiration, Artificial) ; apply warmth by 
hot flannels or blankets, liot-water liottlos, etc., 
and friction. Attempt to induce reflex efforts 
at insjjiration by tlie u])pli(^ation of the vapour 
of ammonia, aromatic vinegar, etc., to the nos- 
trils. When breathing has bi'cn restored, put 
the patient to bed and apply warmth to the 
surfa<‘e of the Ixsly. Small quantities of 
stimulant (warm watiT w'ith a little brandy) 
may be given when the jiowcr of swallowing 
has returned. 

Cause of death and post-mortem appearanoes. 

— The }>roximute clause of death in drown- 
ing is as[)hyxia. Botii external and internal 
}H)st-mortem ap|H^aran(;«^s vary w'ith the length 
of time the body has U^en in the water and 
W'ith the interval la^tween its removal from 
the W'atcr and the examination. The examin- 
ation should 1)C carried out as soon as jKissible 
after the body is recovered, as jiutrcfactive 
cjhangc^s come, on rapidly and interfere with 
the characteristic ap[»earances 

Kxtemal apftearancrff , — Tlie surface is cold 
and pallid, and the condition of cutis anserina 
Of goose-skin may present, also retraction 
of the ])enis. 1’he (umtracted state of tho 
skin is evidfmee that molecular life was pre- 
sent when the body entiircd the water and is 
due to the action of cold. The skin of the 
palms (*' w^asluTwonian’s hands ”) and soles 
is sodden, blcaclied, and wrinkled, but this is 
the result merely of remaining in the water, 
and has nothing to do with the cause of death. 
The body and limbs are usually relaxed, but 
jK)8t-moi^m rigidity comes on rapidly, and a 
convulsed attitude due to instantaneous rigor 
may be met with. Instantaneous rigor 
also ac^count for objects — such as weeds, twigi, 
gravel, etc. — sometimes found grasped in the 
hands. Note should be made of any wounds 
or other marks of violence, but it shoi^ be 
remembered that abrasions on the hands and 
fln^rs may be the result of grasping at aw 
object within reach. Usually, the fa^ is 
and calm, the eyes are closed or partiality ; 
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opened with the pupils dilated, the tongue is 
usually dusky in colour and perhaps protruded 
beyond the ^e of the teeth, and a fine froth is 
present at the mouth and nostrils. A rosy hue 
of the lips and of the skin over the malar pro- 
minences is sometimes observable when drown- 
ing has taken place in frosty weather. Livid 
disoolorations may be found to a greater or 
less extent over the body. The two external 
appearances which strongly indicate death by 
Owning are the presence (1) of a fine foam 
at the mouth and nose, and (2) of weeds, etc., 
firmly grasped in the hands. 

The internal appearancett found are tliose 
of asphyxia, but some additional charactcTs 
assist in determining that death was due to 
drowning. The lungs are scon to be fully dis- 
tended (“ balloon lungs ”) and bulge forwards 
on opening the thorax ; their elasti(‘.ity is lost 
and they retain imprassions made on them by 
the fingers ; on section there is an eHca|)e of 
frothy, bloody liquid, and on squeezing the 
organ a fine, watery, bloodstained froth (*an Iwi 
expelled from the air-sacs and smaller air- 
tubes. A similar froth is found in the bronchi 
and trachea. This froth is due to violent re- 
spiratory efforts after water has k^en aspirated 
into the air-passages. These apjM*.arance8 are 
found most pronounced when the body is 
examined soon after death. The stomach com- 
monly contains fluid ex)rresponding with the 
medium in which the body was drowned. 

Was drowning the cause of death?— Kot 
all bodies recovered from the water are drowned 
bodies. A person may die from apoplexy and 
his body fall into the water, or a t^y may bti 
thrown into the water to cloak the coni- 
miasion of a homicide. The signs wliich should 
be relied upon, though they need not all l)e 
present in a particular case, are : 

1. The presence of substancics (associated 
with the of the drowning) grasped in the 
hands or lodged under the nails. 

2. The presence of a fine foam at the mouth 
and nostrils. 

3. Ballooning of the lungs and the escape 
of a watery, bloodstained froth on section. 
If the person was unconscious on falling into 
the water and the respiratory efforts were 
feeble, these appearances will not be well 
mark^. 

4. The presence in the stomach of liquid of 
the same nature as that in which the body was 
immersed. Floating material, such as weeds, 
etc., may also be present. 


by far the most frequent cause of drowning. 
In the case of suicide, attendant circumstances 
— such as weights tied round the neck, heavy 
objects in the pockets, mental state, and 
motive for the act — ^wili serve as indications. 
The question of homicide will arise in such 
circumstances as the following; (1) The pre- 
sence of evidence of a struggle near the water 
from which the body has been recovered. 
(2) The finding in the hands of the drowned 
person of hair or j)ortions of clotliing which 
do not corres|)ond to his own. (3) The pre- 
sence of lesions due to violence w^hile the signs 
of drovvTiing arc absent. 

Eac.h case must be decided after consider- 
ing ail the circumstancjes. It has already been 
I»ointed out that the characteristic lung ap- 
pearances will not be very distinct when the 
breathing has been feeble and there has been 
no violent respiratory effort. Marks of vio- 
lence may have been produ(;ed post mortem ; 
in navigable 'waters, bodies, 'v\'lien they float, 
may sustain ext(»nsive injuri(»s fron the pro- 
pellers of passing vessels, or by other means. 
The question of the ante- or jwst-mortem 
produc^tion of these injuries and of their ability 
to (sause de^ith will then have to be decided 
(see Injuhies prom the Medk^o-legal Stand- 
point). 

Suffocation 

Suffocation is that condition in which air 
is prevcnt.ed from entering the lungs, not by 
constriction of the wiiidi»ij)e but by some 
external cause which blocks the mouth and 
nostrils or pr(*.vents tiie movements of the 
chest, or st)me internal cause which obstructs 
the air-j)a88ages. It may result from natural 
dise^ise as w'ell as from accident, suicide, or 
homicide. 

De^ith by suffocation may be caused, by 
simj)le privation of air from want of proper 
ventilation ; “ smothcjring,” which consists in 
the mere covering of the mouth and nostrils 
in such a way as to i)revent breathing; the 
brcjathing of poisonous gases such as CO or 
COj ; fixation of tlie chest as the result either 
of disease or of external pressure, as when a 
person is |»inned down by falling debris, or 
wedged in a panic-stricken crow’d ; obstruction 
of air-passages by disease, e.g. tumours, an in- 
flammatory swelling, the bursting of an abscess 
or an aneurysm, the impaction of foreign 
material in pharynx or larynx. 

Treatment of inffooation.— 'If the cause is 
removed, respiration may become re-estab- 
lished spontaneously; but if there has been 


AecMen t , snieUe. or homicide 1— Accident is 
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complete deprivation of air for five minutes, 
death ensues. When a |)erHon lias been choked 
by a mass of food or other solid material, the 
indications may be for immediate tracheo- 
tomy instead of losing time in attempts to 
remove the obstruction. After the cause of 
the asphyxia has been removed, artificial 
respiration should be instituted. 

Poat-mortem appearances. — As the proximate 
cause of death is asphyxia, the signs of that 
condition will be expected. 

Bxtern^d. —Livid patches over the skin, 
lividity of the lips, congestion of the eyes, 
and mucous froth about the. lips and mouth 
may be met with, but in many leases tlie facial 
a])f)earance is normal exeejit for a bluish tint 
of the lips and the mucous membrane of the 
mouth. In children, lividity of the finger- and 
toe-nails is common. 

Internal, — The ordinary signs of asphyxia 
will be most evident in cases in which death 
has been produced slowly. The ajJliearances, 
however, are not constant, and in many cases 
there will be little or nothing to suggest the 
cause of death. Special attention should be 
paid to the mouth and air-passages to dis- 
cover if foreign bodies are present. 

In the overlying of infants there may be 
flattening of the nose, or one cheek may be 
jiale and flattened from pressure, or the weight 
of the mother's arm on the child’s (^[lest may 
have been the cause of the asphyxia. Apart 
from external signs of pressure, all the signs 
of asphyxia here found arc consistent with 
death from convulsions. These cases occur 
usually in infants who sleep with their mother, 
father, or other adult. The great majority of 
deaths are the result of accident and not of 
criminal design. A woman falls asleep while 
suckling her child in bed, and the infant is 
smothered by pressure against her bn^ast ; or 
Huflocation may result from the child’s lie^d 
slipping beneath the bedclothes. When signs 
of jiressure are absent it is only i>ossible to 
say that death was due to asphyxia, and not 
how it was produced. 

The question of criminal responsibility will 
have to be considered in cases in which the 
person who was in btid with the child was 
under the influence of alcohol ; in this con- 
nexion Sect. 13 of the Children Act, 1908, 
is worth quoting in full : — “ Where it is proved 
that the death of an infant under 3 years of 
age was caused by suflocation (not being 
suffocation caused by disease or the presence 
of any foreign body in the throat or air-passages 


of the infant) whilst the infant was in bed 
with some other person over 16 yean of age> 
and that that other person was at the tiinji 
of going to bed under the influence of driidCi 
that other |)erson shall be deemed to have 
neglectiMl the infant in a manner likely to 
cause injury to its health within the meaning 
of this jmrt of this Act.” 

Accident, suicide, or homioide ?— The chief 
}K>ints rctpiiring attimtion are the age and the 
condition of the deceased, the presence of 
marks of viohuicc, the nature of the substance 
causing death, and the ]K)sition of the liody, 
lIomu‘idal cases occur chiefly in children, 
the aged and infirm. Accidental suffocation 
may obtain when, e.g., a iwrson is choked by 
food, when an intoxicated person so falls that 
ac<;css of air to his mouth and nostrils is jirc- 
vented. Marks of violence will indicate a 
struggle, and, unless the prson was insensible 
from disease or uitoxicatiun, resistance would 
1)0 ox|jected in homicidal <asi>8. Tiio olistruc- 
tion of the air-]>assages of nn infant would 
lK)int clearly to homicide, while the ))reaeiice 
of false; teeth or food in the air-passages of an 
adult would indicate accident. The (losition in 
which the body is found may also allow of 
deductions being made. 

Hanging, Stkangulation, and Throttling 
Hanging is that form of death in which the 
body is wholly or j»artially suH]>endod by the 
neck, so that death is caused by tJjo weight 
of the body acting ujton the constricting liga- 
ture. In strangulation the c;onstricting force 
is applied circularly round the neck and by 
some other means than the weight of the 
victim’s bcwly. In throttling (manual strangu- 
lation) the constricting force is the hand or 
fingers applied to the windpijs;. 

Hanging.—Tlie time requirtKl to produce in- 
sensibility and death depends on the situation 
of the ligature ami the severity of the con- 
striction (i.e. whether the body is or is not 
completely suspended). Fleischmann, who ex- 
perimented on himself, found that when the 
cord was placed between the chin and the 
hyoid bone, and moderately tightened with- 
out perceptibly interrupting respiration, sus- 
pension for two minutes was possible. When 
the pressure was applied on the windpipe the 
effect was instantaneous; and when applied 
between the hyoid bone and the thyroid eax- 
tilage, or on the hyoid bone itself, the period < 
during which breathing was poasiUe was very 
short - 
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He common cause of death in hanging is 
occlusion of the air-passages, but other factors 
may play a part. Stasis of the cerebral cir- 
culation from pressure on the main venous 
trunks in the neck is one of the results of 
suspension ; and a man on whom tracheotomy 
had been performed is known to have com- 
mitted suicide by hanging, the ligature being 
placed above the site of the tracheotomy 
wound. At the post-mortem the vesst^ls at 
the base of the pons and medulla were found 
engorged with blood. Injury to the vertebral 
column and spinal cord is caused by judicial 
hanging and when a suicide has given himself 
a drop. 

Treatment. — The body, 8upiM)rtod if) pre- 
vent it from falling, should at oncci be* cut 
down. Artificial re,spiration is then st4irt(Ml, 
and the vapour of ammonia, etc., may be em- 
ployed, as in cases of drowning. About a ])int 
of blood may be removed by veriesf^ tioii to 
relieve the venous stasis, and mustard })oul- 
tices should be applied over the lieart, to the 
calves of the legs, etc. Hy|)odermi<*. injf^ctions 
of ether may be given, and electricity may be 
tried over the course of the phrenic nerves. 
Bodily warmth should be maintained by hot 
blankets^ and hot-water bottles. 

Post-mortem appearances, external. -These 
are very variable, and th(5 only characteristic 
appearance is the mark j)rodue.ed by the liga- 
ture. Commonly the face is ])ale and i)]acid, 
the eyes are shut or ]>artially open and the 
pupils dilated, the lips bluish in colour, and 
the tongue normal in position or protruded 
slightly in front of the teeth. Only exception- 
ally is there found great lividity of the face 
with protrusion of the eyes and tongue and 
clenching of the hands. Involuntary dis- 
charges of fasces, urine, and seminal fluid are 
described by some writers, but these; may 
occur in sudden and violent death from any 
cause. 

Special examination of nech — The mark or 
mariks of the ligature must be carefully exam- 
ined. The position and direction of the marks 
will vary with the mode of suspension. If the 
ligature has been tied tightly round the neck 
or if a running noose has been used, the mark 
will tend completely to encircle the neck. 
Where a fixed loop has been employed, it will 
occupy the highest position which anatomies' 
rdations allow. (Generally the mark \ dl . 
oblique, passing upward behind the* ear, 
where it is lost. If the noose should be under 
the chin the mark may be circular, the lower 


jaw preventing the ligature from rising upwards 
as it usually does behind. The deepest part 
of the marie is on the side opposite to the 
knot, the position of which is indicated by 
an irregular area of compression or by the 
mark being interrupted. If the ligature has 
been passed twice round tlie neck a double 
mark will be found, one being more or less 
circular and the other oblique. Multiple marks 
may be present when a ligature composed of 
a number of strands of cord has been employed. 

The width of th(; mark will depend on the 
nature of the ligature, and a pattern of the 
material may be left on the skin. The liga- 
ture should always lx; examined and compared 
with the marks on tlie neck. 

The colour of the mark varies considerably. 
In some cases there is simply a pale furrow, 
ill others a bluish- or brownish-red colour is 
met with, while in yet others the mark is of 
th(; colour and (onsistcncy of jiarchment. The 
parchment-like mark is due to abrasion of 
the cuticle and desiccation, and only comes 
on some hours after deatli. Eechymosis, while 
not commonly met with in suicide, is of im- 
portan(*.e as evidence* of vital reaction. 

Post-mortem mirks, internal.— Eechymosis, 
injuries to arteries and muscles, fracture of 
the larynx, the hyoid bone, and spinal column 
are rare, and will only be met with when con- 
siderable violence has been em})loyed in the 
lianging. The gvncral internal aj)pearanccs are 
those of asphyxia, and the vessels of the brain 
are usually found congested. 

Was deatli due to hanging?— A body may 
be Iniiig after death to simulate sui(;ide. When 
this question arises, strict attention must be 
given to every asjxxt of the case, and a jxist- 
mortciu (‘xamination is absolutely essential. 
It lias l)een shown (;x])eTimentally that the 
mark usually found on tlie neck of a person 
who has committ<*d suicide by hanging can 
be jiroduired on a dead body which has been 
suspended within two hours after death. If 
the internal ajiiiearauces jxiint to asphyxia, 
special attejition should be paid to the marks 
on the neck and to the ligature, as the person 
may have been strangled and the body there- 
after suspended. When marks of violence are 
found, the possibility of their being sufficient 
to account for death should be considered. 

Accident, suicide, or homicide ?— The great 
majority of deaths from banging are suicidal. 
No hard-and-fast rules can be laid down, and 
the question will have to be determined ac- 
cording to the circumstances attending each 
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case. In suicide the body luay be 8us|)cnded 
entirely above the ground, or the major 
])ortion of the trunk may be resting on the 
ground. A double mark, one circular and the 
other oblique, is not inconsistent with suicide, 
as the ligature may have been passed twice 
round the neck. 

Homicidal hanging is rare, and, except in 
the case of a child or of an older person who 
is insensible, is difficult to accomplish single- 
handed without leaving marks of violence. 
But a suicide may inflict wounds on his body 
or take poison before hanging himself. The 
hands of the deceased should be inspected for 
injuries received while defending himself. 

Cases of accidental hanging have been recorded, 
as when a boy 8lip|)ed while climbing a tree, 
and his jacket, which was buttoned at the 
neck, turned up round his neck and suspended 
him. 

Strang^ation.— The treatment of ])ersons 
strangled is on the same princij)lc as in cases 
of hanging. 

Post-mortem appearanoes.— The mark pro- 
duced by the ligature is generally circular. 
It may be found on any part of the neck, but 
is generally round the windpipe below the 
larynx, in contrast to the position above tlie 
larynx found in hanging. In homicidal strangu- 
lation the force employed is usually consider- 
ably in excess of that necessary to cause death, 
and evidence of violence will be found on the 
skin and underlying structures. Wluui a soft 
ligature has been emjdoycd there may be no 
marked furrow or ecchymosis, iu(*n*ly a slight 
depression of the skin. 

Both the external and internal appearances 
of asphyxia are generally more distUKJt than 
in hanging, and it is more common to find the 
face swollen and livid, the eyes prominent and 
congested, the tongue swollen, congested, and 
})rotruded, and bloody froth at the mouth and 
nostrils. Tardieu’s spots (see ]). 125) are some- 
times found beneath the skin of the face, 
neck, and chest. 

Accidental cases of strangulation are not 
uncommon, and suicide bv this means occurs 
occasionally, and can be effected by tying a 
ligature round the neck and twisting it tight 
by means of a stick. Homicidal strangu- 
lation is much easier of execution than 
homicidal hanging, and therefore occurs more 
frequently. The points to be considered in 
coming to a conclusion in any particular case 
are similar to those discuss^ in connexion 
with hanging. 

I— J 


Throttlinf In manual strangulation the 
marks will usually be found on the btmal 
aspects of the nock, and there are generally a 
thumb-mark on one side and finger-marka on 
the opi)osito side. Conqiaratively alight force 
will close the vocal cords or force the base of 
the tongue against the })osterior wall of the 
pharynx, but a murderer generally uses great 
forc'e, an<l fractures of the larynx and hyoid 
bone may be found, as well as extravasationa 
of blood into the su))cutuiieous tissue. 

A. Allison. 

ASPHYXIA NEONATORUM. -A condi- 
tion of the new-born child in which there ia 
no attempt to breathe immediately after ex- 
pulsion from the birth canal, (•linically, there 
are two typos, named, according in the ap- 
])earanco of the child, asphffxia livida and 
aspht/xia ixillUln. 

Etiology. — The conmioner causes are defec- 
tive o.xvgenation of the fwtal bloo<l, (a) by 
pressure on the funis, as in labour with pro- 
lapsed cord or after-coming head, (6) by pre- 
mature detachment of the ))lacenta, as in 
jdacenta preovia, (c) by pressure on the thorax 
and neck after delivery of the head. A loss 
frequent causes is ])ressure upon the head, 
whether by forceps, by prolonged passage 
through a (lontractexl pelvis, or by intracranial 
haemorrhage. Moderate continuous pressure 
seems to exert a more malign influence than 
that which is more severe but intermittent. 
It probably acts by ]iaralysis of the vagal 
respiratory centres. 

Symptomatology. — Progressive slowing of 
the foetal heart during delivery is strong evi- 
dence of approaching asphyxia. Temporary 
slowness is due to a rise in fa;tal blood-pressure, 
but when progressive it is a sign of stimula- 
tion of the vagal centres (cardio-inliibitory) by 
imperfectly oxygenated blood. In less common 
cases the heart-beat may be very rapid and 
faint. Hence, a fall below 110, or a rise above 
160, during delivery, between the pains, is 
strong evidence of foetal distress. Ower 
are spasmodic efforts at inspiration made during 
a breech delivery while the head is yet in the 
pelvic canal, and the jmssage of meconium in 
cases other than breech presentations. It is 
qiost important to recognise impending foetal 
' hy7;ia, before delivery, by a dose watch on 
.oe fcvml heart, so that measures may be taken 
to deliver the child alive. After dmveiy thO' 
two varieties mentioned above, blue and white 
asphyxia, are recognisable. 
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Bhit aiqi^iSndAi the milder type, is oharacter- 
iaed by the cyanotic hue of the body and the 
presence of some muscular tone. The face is 
Une and congested, and the mouth exudes 
mucus. The rest of the body is usually less 
i^anosed but dark red, and the limbs are not 
completely flaccid, while some skin and mucous- 
membrane reflexes remain. The heart-beat is 
distinct but slow, and can be felt in the cord 
near the umbilicus. It is common for the child 
to make spasmodic gasps for breath, which are 
usually unsuccessful on account of the presence 
of mucus in the trachea and bronchi. If, how- 
ever, air is inspired by such efforts, they be- 
come more frequent and less spasmodic, imtil 
a cry is uttered and normal breathing becomes 
established. 

White asphyxia, the severer type, is charac- 
terized by the wUte, bloodless appearance of 
the whole body, which is entirely toneless and 
limp. The child appears to be dead, except 
that careful examination reveals the presence 
of a feeble heart-boat, cither very slow or 
irregular. The cord is pulseless. There is 
no effort to breathe, and gasps are not made 
until after restorative measures have been 
applied. The reflexes are absent. The only 
sign of dormant life is the feeble heart-beat. 

Traatmant. Blue asphyxia.— Treatment is 
to be directed towards clearing the air-passages 
of mucus, and stimulating the respiratory 
centre. Hold the child up by the ankles, to 
allow mucus to drain away, and slap or rub 
the spine. Dash drops oi cold water over the 
trunk. Should the pulse he felt strongly in 
the cord, no anxiety need be felt ; but if the 
child does not breathe, ligature and cut the 
cord, and apply Sylvester’s method of arti- 
ficial respiration (see Respiration, AuTiFiaAL), 
taking care to swab the mouth clear of 
mucus. Spontaneous breathing is rapidly es- 
tablished. 

White il^iyxia. — The most prominent symp- 
tom to be dealt with is cardiac weakness, and 
treatment should be directed towards restoring 
the heart’s action by artificial respiration and 
Ae administration of stimulants. The general 
condition is one of shock. First, attempt to 
remove mucus and liquor amnii &om the air- 
passages by swabbing ; then, lifting the child 
gently, convey it immediately to a hot bath, 
106^ F. Next, carry out artificial respiration 
in the bath by Sylvester’s method, for which 
an aanstant is almost necessary. Artificial le- 
ifiiation should be undertaken slowly and 
without adopting repeated oWges 


of method. Meanwhile, the temperature of the 
bath should be maintained by adding hot 
water. Finally, during the course of arti- 
ficial respiration an assistant may rub the chest 
and gums with a few drops of brandy, or a 
hypodermic injection of strychnine gr.) 
or pituitary extract (2 min.) may be given be- 
neath the clavicle. If the throat is full of 
mucus, this should be removed by suction 
through a small metal catheter. Direct in- 
sufflation of the lungs has little to recommend 
it, as it seldom succeeds where artificial re- 
spiration fails, and there is grave danger of 
injuring the glottis or rupturing pulmonary 
vesicles. Treatment should be continued for 
as long as the heart beats, for there is always 
some hope, but most cases will resi)ond within 
forty-five minutes, if the heart is fairly regular 
or if there are any spontaneous gasps. After 
such resuscitation, great care should be taken 
during the first week, for the child is often 
feeble and may die from imperfect expansion 
of the lungs [atdcctasis). ^ ^ BotJKNlt. 

ASPIRATION (see Ascites ; I’lecrisy). 

ASPIRATION PNEUMONIA (see Bron- 
cho-pneumonia, under Pneumonia). 

ASTASIA- ABAS I A (see Hysteru). 

A8TEREOQNOSIS.— This tenn is applied 
to loss of the power of recognizing the shape 
oi objects by touch, or by t\ie movement of 
the hand or any part of the body over them, 
and occasionally in a wider sense to inability 
to distinguish other physical properties in 
them, as consistence, roughness, and smooth- 
ness. StereognosLs is not an elementary sense 
or simple sensation, but is the result of judg- 
ments based on the association of various 
cutaneous and propriocej)tive perceptions, as 
the sense of position and of passive movement, 
the localization of cutaneous stimuli, and the 
discrimination of two or more simultaneous 
contacts. It is never disturbed when all these 
qualities of sensation arc normal, but is 
affected by the loss of any one of them. Aste- 
reognosis consetjuently results when disease, 
especially in the cerebral cortex, tlic median 
fillet, or the dorsal columns of the cord, involves 
the centres or paths concerned in these jper- 
ceptions. It occurs in tabes, the combmed 
degenerations of the cord, occasionally in dis- 
seminated sclerosis, and on the paralysed side 
in unilateral spinal lesions. 

Gordon Holmes. 
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A8THENIO BULBAR PALSY (see My- 
asthenia Gravis). 

ASTHENOPIA (see Refraction and Ac- 
commodation, Errors of). 

ASTHMA. — A. disorder of respiration, leading 
to recurrent spasmodic attacks of dyspnoea 
from reflex causes. 

Etiology. — As appears from the definition, 
asthma is not a disease but an objective 
symptom. The disorder of respiration comes 
about somewhat as follows ; In normal breath- 
ing the respiratory movements depend upon 
the respiratory centre in the medulla, and the 
phrenic and other nerves supplying the inspira- 
tory and expiratory muscles. Afferent im- 
pulses to the centre are conveyed in normal 
respiration not by afferent nerves, but by car- 
bonic acid in the blood-stream. It proceeds, 
therefore, independently of afferent nerves. 
Afferent impulsWi, however, can reach the re- 
spiratory centre, and such impulses may ex- 
plain the asthmatic attack. They may come 
from many parts of the respiratory tract, from 
the nasal mucous membrane or from the bron- 
chi, and also from the stomach and intestines, 
and doubtless many other surfaces. Psychical 
influences, too, are of definite importance. 

If the vagus is stimulated, contraction of the 
circular muscles of the bronchioles occurs, and 
a reflex stimulus to the vagus can be provoked 
by irritation of the nasal mucous membrane. 
The state induced by this method is said to 
be indistinguishable from clinical asthma. It 
would seem, therefore, that asthma consists in 
spasmodic contraction of the circular muscles of 
the bronchi induced through the vagus by irriUi* 
tion of some mucous sutface. One must sup- 
pose that a contraction of the bronchioles 
interferes with aeration and produces the 
dyspneea, which is thus seen to bo due to inco- 
ordination of the respiratory muscles. Dysp- 
noea induced in the ordinary way leads to 
increase in the rapidity and depth of the re- 
spiratory movements, but the dyspnma of 
asthma is modified by the fact that the inspired 
air can only reach the alveoli through bronchi- 
oles which are spasmodically contracted ; there- 
fore the rapidity of respiration is not increased, 
and is sometimes decreased in spite of the re- 
spiratory distress. In this connexion the supe- 
rior strength of the inspiratory over the ex- 
piratory muscles produces definite results : the 
patient is breathing hard, and his inspiratory 
muscles can overcome the resistance in the 
bronchioles better than his expiratory. C!on- 


sequently there is some over-distension of tbe 
chest, the alveoli being more easily iBIled tium 
emptied. 

In addition to the bronchiolar spasm these 
is also a free secretion of mucus of an extremely 
viscid character from the mucous membianef 
which doubtless adds to the obstruction in the 
tubes. Whether it is due to the vagal stimulus 
directly, or follows from the contra^ion of the 
muscle, is not clear. 

All persons do not suffer from asthma as a 
consequence of irritation of the respiratory 
or other membranes. The essential factor in 
tbe situation, and one towards which definite 
treatment should be directed, is a con^nitally 
irritable respiratory centre. Given this irrita- 
bility, definite lesions of the respiratory and 
other mucous membranes often coexist from 
which afferent impulses pass and precipitate 
the reflex. Such are nasal deformities, nasal 
catarrh, adenoids, bronchitis, gastritis, and 
doubtless similar lesions of the abdominal and 
pelvic viscera. There is reason to think that 
the turgescence and hypersecretion of mucus 
in the mucous membrane is of a character allied 
to urticaria. 

Pathology* — Post-mortem records on per- 
sons who have died during a paroxysm are 
few. Berkart has collected seven, and has 
found the points in common to be dilatation of 
small and medium-sized bronchi and their 
obstruction by catarrhal products, infiltration 
of the peribronchial tissue, congestion of the 
mucous membrane, emphysema of the alveoli, 
and dilatation of the heart. The epithelium 
of the bronchi exhibited various changes, and 
was in some cases active and in others de- 
generated and stripped. 

S3rmptomatology.--The chief symptom is 
spasmodic dyspneea. This occurs chiefly at 
night, but may do so at any time. It is some- 
times jireceded by prodromata of different 
kinds, comparable to the aura of epilepsy, 
which the patients can recognize its immi- 
nence. The attack generally begins with a 
sensation often described as oppression, and 
this is followed by an increasing difficulty in 
breathing, aggravated often by alarm and 
violent efforts on the patient’s part. The 
dyspneea is often spoken of as expiratory, the 
impediment to expiration being greater than 
that of inspiration. The i»tient cannot main* 
tain the recumbent position, but haa to ba 
propped up in bed, sometimes to get out of bed 
alti^ether, and in the severe attacks boiaif 
Bumes such positions as enable ban to fix li|| 
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shoulders and use all the accessory muscles of 
respiration to the greatest advantage. In spite 
of all these efforts the respirations are not in- 
creased in rate but rather reduced^ chiefly 
owing to prolongation of expiration. The at- 
tack lasts for an indefinite period ; two hours 
is a common length, but it may be much 
longer. It usually terminates with exi^ctora- 
tion of mucus containing small greyish j)cllets, 
the “ perles of Laennec. These, if teazed in 
water, can be unravelled into twisted threads 
known as Curschmann’s spirals (nee Plate 3) ; 
the leucocytes embedded in the expectoration 
include many eosinophils. With the rejecjtion 
of this material the spasm is generally relieved. 

niyiioal signs ol the chest during an attack. 
— The chest is distended and the accessory 
muscles are seen to be at ivork. The scalenes 
and other neck muscles can be felt in contrac- 
tion. There is some hyper-rcsonance, and on 
auscultation and prolonged expiration a con- 
siderable variety of intrapulmonary sounds, 
with a general preponderance of high-j)itched 
sibili, are heard. Long-standing asthma is 
always associated with bronchitis and conse- 
quent emphysema, and often with degenerative 
changes of the heart. 

Candiae symptoms.— The i)rolonged respira- 
tory disturbance leads to obstruction in the 
pulmonary circulation and consequent cyano- 
sis ; the pulse becomes feeble and rapid. 

Alimeiitary system. — There is no apj>etite for 
food during an attack, but considerable thirst. 
Salivation is sometimes profuse ; there may 
be nausea and sometimes vomiting. Berkart 
states that a good deal of air is swallowed 
during the disturbed respiration, which may 
be brought up with some relief. During the 
attacks there is constipation. 

Horvous system. — Subjective symptoms are 
the anxiety and respiratory distress. Headache 
is common, and cramp and tenderness occur 
in the thoracic muscles from their prolonged 
use. 

Bierttory system. — There is considerable loss 
of water from all sources. Salivation has been 
mentioned; there are also profuse sweating 
and, frequently, considerable diuresis. 

IXagnoeie is not difficult. Dyspnoea of 
various kinds arises from heart faflure, gross 
pulmonary lesions, lar 3 mgeal or tracheal ob- 
struction, and as a purely functional affection. 
In nil but the last the affection is simply one of 
defective aeration of the tissues, with accumula- 
tim of carbonio acid in the blood and com- 
pensatory activity of the respiratory centre. 


There is increased rapidity of the respiratory 
movements, and the accessoiy muscles are at 
work, but the effort is chiefly an inspiratory one, 
expiration being comparatively easy. In hys- 
terical dysj>noea the respirations are rapid and 
thewi is no disturbance of the normal ratio of 
inspiration and expiration. In asthma the 
essential factor is the obstruction in the smaller 
bronchi, although it may extend farther up 
into larger tubes. This presents comparatively 
little difficulty to the powerful inspiratory 
muscles, so that inspiration is not much ob- 
structed and is short ; the obstruction is chiefly 
felt in expiration, the inco-ordinate excessive 
contraction of the bronchioles presenting a 
difficulty to exi)iration which is not experi- 
enced during inspiration. It is an expiratory 
dyspnoea, and in spite of the respiratory dis- 
tress the rate of breathing is decreased instead 
of increased. 

Prognosis. 1. As to recurrence ol the 
ssrmptom. — In the majority of cases the prog- 
nosis is bad. Asthma frequently starts in child- 
hood and continues at intervals through life. 
There are patients wdio apparently “ outgrow ** 
it, but they are few\ Since the condition dc- 
jjcnds on an irritable nervous centre, the sus- 
ceptibility of which varies with circumstances 
affecting the general health and with psycho- 
logical influences and degrees of physical ex- 
haustion, the incidence of the dyspnoea is very 
variable. Again, the reflex source of irritation, 
W'hether it be in the nose, bronchi, or stomach, 
varies with the many different conditions which 
affect the respiratory tract, such as tempera- 
ture, humidity, dust, and the prevalence of the 
organisms causing catarrh, so that asthmatics 
may experience long periods of immunity or 
continuous periods of suffering, according to 
ac(‘Adental circumstances. Inasmuch as irrit- 
able nerve-centres and respiratory affections 
are difficult to treat, complete or continuous 
immunity is seldom attained; but where the 
indications for treatment arc clear and sys- 
tematically attended to, much may be done— 
the frequency and severity of attacks will at 
any rate be diminished. 

2. As to life. — Death in the asthmatic spasm 
is rare, but, as stated under pathology, it is 
frequent enough for rccoids of seven cases to 
exist, though post-mortems are rarely obtained 
in private practice, so that the risk of a fatal 
termination is not wholly negligible. 

The existence of asthma doubtless shortens 
life from general wear and tear, interference 
with normal sleep, and distress. It is closely 
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associated with bronchitis, a vicious circle 
existing between the two, asthmatics of long 
standing nearly always suffering from chronic 
bronchitis ; thus, the limitations of activity 
and powers of resistance of asthmatics are the 
same as those of chronic bronchitics. They arc 
likewise exposed to the cardiac strain arising 
from chronic lung disease, and hence frequently 
suffer from shortness of breath of myocardial 
origin in addition to the reflex dyspnoea of 
astWa. It may be said, therefore, that 
though asthma itself rarely causes death, it 
shortens life. 

Treatment. — The treatment of asthma de- 
mands attention to several points, and that of 
the paroxysm, though urgent, is of little con- 
sequence in comparison with its prevention. 
Every rational method of treatment requires 
knowledge of the causes of the conditions 
which it is required to avoid, and where actual 
knowledge is unavailable it is necessary to find 
a working hypothesis. The hypothesis held 
here as to the cause of the s 3 rmptoms admits of 
a definite line of treatment, which leads to 
beneficial resulte when the underlying morbid 
conditions can be identified and treated. 

The first indication is to search the re- 
spiratory tract for sources of nflex irritation. 
In the nose, bony obstruction, rhinitis, and 
adenoids should be sought for ; in the throat, 
enlarged tonsils and pharyngitis ; and in the 
lungs, infective conditions, more especially 
chronic bronchitis. Morbid conditions in the 
nose require surgical treatment. It is, of 
course, impossible to guarantee that the re- 
moval of enlarged turbinal bones or of polypi 
will cure the asthma, but when these defects 
exist they obviously cannot be neglected in 
any case of interference with the respiratory 
function. There are failures, no doubt, but 
there are very many cases of asthma which are 
greatly benefited by surgical treatment of nasal 
abnormalities. 

With regard to the treatment of the bronchial 
condition there are several points to be borne 
in mind. The secretions in asthma are of a 
very viscid character, at any rate in the 
affected bronchi, although watery secretions 
aro common in the mouth during an attack, 
witness the profuse salivation which commonly 
occuiB. An attempt should be made to deal 
vdth this viscidity. Assuming that it can be 
diminished by lengthening the coagulation time 
of the blood, which is associated with a decrease 
in its viscosity, an attempt should be made to 
remove some of the calcium from activity in 


the blood, since upon this substance ooagulatioii 
depends. And just as it is possible by wadimg 
out a sinus with citrate of i^a to increase the 
fluidity of the secretion, so by the use of oitrio 
acid internally can something be done to 
loosen viscid bronchial secretions. This action 
is increased by the use of potassium iodide. 
A useful prescription is the following ; 

Pot. iod. gr. iii. 

Acid. cit. gr. zx. 

Syrupi Sii- 

Aq. chlorof. ad 5i* 

T.d.8. 

With regard to specific treatment of the 
bronchitis, much can be attained by means of 
vaccines. It seems that some organisms rather 
than others have the power of inducing asthma. 
In my own experience, infections with organ- 
isms of the coli group are more frequently 
associated with asthma than infections with 
cocci (pneumococcus, streptococci, micrococcus 
catarrhalis, etc.). These vaccines are quite use- 
less to abort an attack, but in a large number 
of instances their prolonged use leads to 
definite diminution in frequency and severity. 
Vaccines should be made from the organisms 
from the patient’s own sputum, selecting any 
coliform bacilli which may be present, and also 
predominant organisms of other types. It is 
best to begin with small doses of 10 miUions, 
doubling these at weekly intervals until a dose 
of about 50 millions is reached. This is, of 
course, only a generalization, and patients may 
be found who can take much larger doses with 
benefit and others who can only take much 
8mall(‘r ones. After about a month of weekly 
injections the intervals may be prolonged to a 
fortnight, then to three weeks, four weeks, 
and so on. 

Some patients find their oppression begins to 
recur after about a month and then require 
further treatment. There are occasional cases 
in which treatment is persisted in for many 
months with apparent cure ; at any rate, the 
patients have remained quite free from attacks 
for periods of two or three years. In nearly 
all cases the treatment must be protracted# 
and it is hardly worth while to embark upon 
it unless the patients are prepared to give it 
at least a three-months’ trial. Very definijbe 
perseverance on the part of both doctor and 
patient is essential. 

The dimatic treatment is that of bronohitttv 
Patients should avoid damp and draughts add 
the risk of infection from other persons, atvdf 
if possible, should winter in warm dima t pa j^ 
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ooniiiel of perfection with people who have 
to earn their living. Asthii^tics vary much 
with regard to the climate that suits them ; 
in my own eiqierience most of them suffer 
severely at the sea, and I have reason to think 
that many are extremely susceptible to damp 
atmospheres generally. 

With regaM to the irriuMe nervous centrCy 
benefit may be obtained by the use of sedative 
drugs, of which the most effective are the 
bromides. In persons who are liable to at- 
tacks when worried or overworked, 1 have 
found a dose of sodium bromide, potassium 
bromide, and ammonium bromide, 10 gr. of 
each, at bedtime, of great value. 

When investigating asthma in hospital out- 
patients, I found that attacks were much 
more frequent on Saturday and Sunday nights 
after the unusually heavy meals taken on those 
days. The indication is to regulate the diet 
and treat any dyspeptic symptoms according 
to the individual case. 

Treatment of the 'paroxysm . — The object here 
is to relieve the spasm of the bronchioles. The 
most effective method of stopping the paroxysm 
is the injection of morphia, of which \ gr. is 
generally sufficient. It is commonly stated 
that morphia used for the relief of asthma 
does not induce the morphia habit, but I know 
of some grave instances to the contrary, and 
should be very reluctant to allow the patients 
to inject themselves. For the same reason 
cocaine should be absolutely (excluded ; but a 
drug which is not liable to abuse and from 
whi^ many patients get great relief is adren- 
alin, 5 min. of a l-in-1,000 solution. Less 
drai^o remedies may be tried first. Some 
patients are relieved by the inhalation of the 
fumes of stramonium or other antispasmodic 
powder. The following is a good example of 
such a powder : 

"BJ Pulv. stramon. fol. 

Pulv. lobel. 

Pulv. thee nigr. fol. 

Pot. nit. 

Half an ounce of the powder should be ignited 
on a tin plate, and the fumes inhaled. Others 
obtain more relief from the inhalation of tur- 
pentine, ether, or chloroform. When attacks 
are frequent, the addition of tincture of stra- 
monium (10 min.) to the citric acid and iodide 
mixture recommended above sometimes gives 
good leBulto. jj ^ Cabmait-Jowes. 

AVTKIMIATISMI (see Rbfraction and Ac- 

^€01I1I0DATI0N, EbBOBS OF). 
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ATAXIO PARAPLEGIA.— This name was 
originally applied by Gowers to a condition 
in which ataxia is combined with weakness 
and spasticity of the limbs, and particularly 
of the legs. The disturbance of gait was re- 
garded as its most typical feature. ^ It was 
characterized by unsteadiness, staggering, and 
difficulty in maintaining balance, especially in 
the dark or when the eyes were closed, as well 
as by rigid ungainly movements of the legs 
and an inability to raise the feet properly from 
the floor. The reflexes were generally exag- 
gerated, but sphincter disturbances or other 
symptoms of spinal disease appeared only late. 

Experience has, however, shown that there 
is no separate clinical entity or pathological 
condition that corresponds to the disease 
described by Gowers. The sjunptoms he as- 
signed to ataxic paraplegia occur in different 
nervous diseases in which the pathological 
lesions produce both spastic paresis and ataxia 
of movement. In combined degeneration of 
the cord the lesions of the lateral columns cause 
weakness and rigidity of the limbs, that of the 
dorsal columns loss of the sense of position 
and consequently ataxia and Romberg’s sign, 
while degeneration of the spino-tjcrebellar tracts 
may be responsible for ataxia independently of 
concomitant semsory disturbances. When tabes 
is associated with a mild myelitis, meningo- 
myelitis, or degeneration of the pyramidal 
tracts, the gait may be both spastic and ataxic. 
This condition is also occasionally seen in 
gencsral paralysis and Friedreich’s disease, but 
the most common cause of a spastic ataxic gait 
is certainly disseminated sclerosis. 

Gordon Holmes. 

ATAXY.— A loss of co-ordination and a re- 
sultant awkwardness in tlie performance of a 
movement, without co-existing paralysis of the 
muscles involved. 

To imderstand the mechanism of the dis- 
turbances leading to ataxy, it is necessary to 
recall the muscular co-ordinations involved in 
the performance of a voluntary movement. 
The execution of a voluntary movement, no 
matter how simple its nature, involves the 
participation of a number of muscles other 
than those primarily concerned in displacing 
the limb in the desired direction. Three types 
of muscular action may be distinguished. In 
the first place, there is contraction of the 
muscles directly concerned in the movement of 
the joint, which we may call the prime movers. 
The rapidity and force of their contraction are 
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adapted to the movement to be effected. The 
second type is represented by the antagonistic 
muscles, or those whose active contraction 
would, if unopposed, cause movement of the 
joint in the opposite direction. If these are 
in a state of active contraction when the move- 
ment is initiated their contraction is inhibited. 
If they are in the normal state of tonic con- 
traction, one of two things may happen : when 
the movement is carried on against resistance, 
as in lifting a weight, their tonus is inhibited, 
as its persistence can only impede the effective 
execution of the movement ; on the other 
hand, when the resistance is negligible their 
tonus is increased in order to exercise a steady- 
ing influence on the movement and prevent 
over-action. Thirdly, in order to limit the 
movement and to prevent displacement of the 
contiguous parts of the body, fixation of the 
neighbouring joints is brought about partly 
by active contraction of the synergic muscles 
and partly by an adequate increase of tonus 
in the postural muscles that may be concerned. 
It is obvious, therefore, that the performance 
of even the simplest voluntary movement de- 
pends upon the active contraction, inhibition, 
or increase of tonus of a large number of mus- 
cles, and that the moment of iutervention of 
each group must be accurately timed. To 
ensure perfect co-ordination the spinal reflex 
arcs and the proprioceptive system regulating 
tonus must be intact. 

It is possible to distinguish three main types 
of ataxy — ^the ataxy due to lesions involving 
the afferent nerves from the muscles and joints, 
the ataxy duo to lesions involving the tonus- 
controlling cerebellar system, and the ataxy 
due to lesions of the volitional cortical system. 

The first type, or sensory ataxy, is always 
accompanied by some degree of loss of muscle- 
sense. It is determined by two factors : first, 
the information conveyed to the cortex as to 
the position of the limb and the degree of 
muscular contraction exercised is defective 
or absent, and hence the effort evoked is not 
appropriate to the movement to be performed ; 
second, owing to lack of the afferent stimuli 
the spinal reflex does not enter into play at 
the right moment or in the right degree. The 
loss of the sense of position can be to a great 
extent compensated by visual attention, and 
hence a patient suffering from sensory ataxy 
majr be extremely ataxic with his eyes shut 
or in the dark, but when watching his move- 
ments may be able to perform them with some 
degree of accuracy. Thus a tabetic who can- 
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not oven stand with his eyes shut (Romberg^ 
siftnptom) may walk fairly well when watohi^ 
his footsteps. Sensory ataxy is the moat 
marked symptom of tabes dorsalis ; a MmiUr 
ataxy may occur when the posterior oolomns 
of the cord are affected by spinal tomoura, by 
patches of disseminated aclerosia, or in com- 
bined degeneration of the posterior and lateral 
columns. In peripheral neuritis, loss of the 
afferent sensations from the muscles may per- 
sist after the motor fibres have recovered, and 
give rise to pronounced sensory ataxy. 

The second type, motor ataxy, is that due to 
disturbance of the cerebellar system, either of 
the spino-cercbellar paths, the cerebellum itself, 
or of its cortical connexions. This form is not 
accompanied by loss of sensibility, and ia 
therefore not influenced by vision. The cere- 
bellar system is very frequently involved in 
disseminated sclerosis, and hence ataxy of the 
motor type is one of the commonest symptoms 
of this disease. 

The third typo, cerebral ataxy, may arise 
from toxic affections of the motor cortex, as in 
alcoholism and extreme fatigue, and occasion- 
ally from gross lesions cauf^ by tumours or 
vascular lesions which have not produced 
sufficient paralysis to mask the inco-ordination. 

Finally, a spurious cUaxy is frequently a con- 
comitant of hysteria, its (Uagnosis resting upon 
its obvious dependence on the attention of the 
patient to his symptoms and the absence of 
signs of organic nervous disoaso. 

Treatment. — Sensory ataxy may be treated 
by re-educational exercises — the patient, if 
taught to perform slow and ordered movements 
under the control of vision, as in Frenkel’s 
exercises, may ultimately acquire some know- 
ledge of the degree of cortical effort necessary 
to perform any giv(m movement (see alio 
Tabes Dorsalis). Little can be done for 
nou-sensory ataxy in this direction, but when 
the lesion is stationary the patient acquire 
to some degree the power of controlling his 
inco-ordination by bringing accessory fixation 
muscles into play. Golla. 

ATAXY, HEREDITARY (see Ataxt, 
Hereditary Cerebellar ; Fbiedrbioh’b 
Disease). 

ATAXY, HEREDITARY OEREBSLLAlb 

—Marie, who introduced this term, apj^M 
it to a group of cases in which the ohisi 
symptom was ataxia of movement, of haai^ 
tary or familial incidence, which hp assnnRid 



AT/tXr, HEREDITARY CEREBELLAR ATHETOSIS AND TREMOR 


to be due to a primaiy atrophy of the cere- 
bellum. The symptoms varied considerably 
in the different families on which he based 
his description, and subsequent observations 
have shown that in only one of them was 
the disease limited to the cerebellum. Heredi- 
tary cerebellar ataxia is consequently neither 
a clinical nor a pathological entity, but the 
term may be usefully retained as a clinical 
designation till, by the aid of further know- 
ledge, we are able to separate these cases into 
types, each with its own characteristic patho- 
lomcal lesions. 

Pathology. — In a few of the cases that have 
been recorded the chief pathological change 
was a primary parenchymatous atrophy of the 
cerebellum ; in others this organ had been 
damaged by either acute or progressive cljangcs 
in the interstitial tissues ; some, in which it 
was the spino-ccrebcllar tracts that wen'. <;hicifi y 
affected, may be regarded as anomalous cases 
of Friedreich’s disease ; while in many there 
were diffuse lesions in both the forebrain and 
the cerebellum. Heredity is rarely observed, 
but it is common to find two or more cases in 
the same generation of a family. 

The aymptoma usually a]>pe.ar in early 
childhood, often as soon as the child begins to 
walk or use its arms, but the onset is sonH^times 
delayed till the early adult years. The most 
prominent symptom is irregularity or ataxia 
of gait ; the child who is afflicted liarly begins 
to walk late and never a(?quires a j)roper 
balance, while, if the disease commences later, 
walking becomes gradually more and more 
unsteady and assumes a reeling, drunken 
character. There is usually some ataxia of the 
arms too ; they are awkw'ard and inexpert in 
movements and actions that demand accuracy, 
and are often tremulous. Tremor of the head 
and trunk is also a common symptom. Speec^h 
may become jerky or scanning, but the other 
buloar functions are unaffec^. Nystagmus 
is present in some cases, and occasionally there 
is a squint or other anomaly of the ocular 
movements. The state of the reflexes varies ; 
when the disease is limited to the ccrcbeJlum 
they remain normal, but the knee-jerks are 
exaggerated and the plantar responses are of 
the extensor type when the forebrain or the 
p]rraniidal tracts are involved. Sensation is 
undisturbed. Frequently there are evidences 
of deficiency or of lack of mental development. 

Treatment. — ^Most forms of the disease are 
progressive and unrelieved by medical treat- 
ment, but carefully selected exercises may 
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improve the power of walking. Local lesions 
of the cerebellum that are amenable to surgical 
treatment, as tumours and abscesses, must be 
excluded ; they arc generally distinguished by 
the })resencc of headache, vomiting, and optic 
neuritis, Gordon Holmes. 

ATELECTASIS, ACQUIRED (^ee Lunq, 

COLLAVSE OV). 

ATELECTASIS, CONGENITAL. — In 

some cases the lungs fail to expand j)ro]>erly 
after birth. Occasionally the whole of one 
lung or lobe, or more usually small patches 
scatten'd through the lungs, are found to be 
non-expanded, retaining the foetal structure. 
The bases are most commonly affected. The 
unexpanded areas are depressed and pinkish, 
and there is no evidence of pleurisy or 
eniphyS(Miia. The infant is w^eak or premature, 
or then', may have been difficulties in labour. 
The resj)iratory movements are shallow and 
feeble, and cyanosis is pronoun c.ed, espiicially 
in the face and fingers. The skin is cold and 
clammy, the temperature subnormal, and the 
jmlse wi^ak and irregular. Congenital mal- 
formations of the heart may coexist. As 
might be expected, in the majority of these 
cases death occurs in a few hours, or at most 
in a few days. If life is prolonged further, the 
cliild remains weak and feeble. 

If the symptoms are noticed immediately 
after birth the diagnosis presents little diffi- 
culty. Similar symptoms may be seen occa- 
sionally in infants with enlargement of the 
thymus which obstructs the air-passages, but 
the respiratory movements in such cases are 
more powerful and noisy. 

Treatment. — The child’s strength should be 
preserved by keeping it warm. At the same 
time an endeavour may be made by general 
stimulation, smacking, pinching, etc., to cause 
the child to cry and breathe deeply. These 
efforts should be j)ersist<?d in at intervals. In 
a few cases exj)ansion of the hitherto un- 
expanded portions takes place. 

Charlton Briscoe. 

ATHEROMA (see Arterial Degeneration). 

ATHETOSIS AND TREMOR The term 

athetosis is in use to signify certain involun- 
tary movements, mostly of the limbs (in par- 
ticular their distal segments), and also occa- 
sionally of the face, which are slow, sinuous, 
irregular. At their maximum they frequently 
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immobilize the limb for a moment or two in (action- or intention-tremor), or may 
a spastic or rather spasmodic attitude, of vary- inhibit their activity. Sometimes they dis* 
ing form. At rest, however, the muscles in- appear when the limb is supported at the 
volved are rarely if ever hypertonic ; as a corresponding joints, and appear only when 
rule, indeed, they are mostly hjrpotonic. The the limb is held out. 

condition is usually unilateral, and is much The number of diseases of which tremor in 
more commonly facio-brachial or brachial one or other of its forms is a manifestation is 
than crural. notably large, and only the most important of 

Athetosis is more frequently found in asso- them can be enumerated, 
elation with infantile cerebral hemiplegia than Of organic conditions, paralysis agitans, 
with any other morbid condition ; but theo- disseminated sclerosis, progressive lenticular 
rctically there is no reason why athetosis should degeneration, and exophthalmic goitre may be 
not occur by itself, i.e. without accompanying mentioned. Tremor occurs in certain toxic 
involvement of the pjnramidal system. It can- and toxi-infective conditions, e.g. lead-poison- 
not occur if the pyramidal systiim is severely ing. It is common in the neuroses (hysteria, 
paralysed ; even in pronounced cases, therefore, neurasthenia, etc.). There is evidence to show 
there is always some voluntary control over that tremor depends for its external manifes- 
the muscles involved. Athetosis, there is little tation on impairment of function of the efferent 
doubt, is the result of lesions on the afferent system from the corpus striatum, through the 
side of the nervous system, and there is good red nucleus to the spinal cord via the rubro- 
evidence to suggest that it is tlie sequel to spinal tract. It seems fairly clear, too, that 
impairment of function of that afferent sys- lesions of the cerebello-rubral system are in 
tern which, arising in the dentate nucleus of some instances associated with tremor, more 
the cerebellum, passes by the superior cere- particularly of the intention type. Hence any 
bellar peduncle to the red nucleus of the lesions of the midbrain (tumours, softenings, 
opposite side, thence to the optic thalamus, etc.) may have tremor as one of the symptoms, 
and so to the sensory-motor cortex. So-called familial and idiopathic tremors may 

So-callcd double athetosis is a disease belong- also be mentioned, 
ing to the group of cerebral diph^gias (see Treatment.— As in the case of athetosis, 
Ceebbral Diplegia), but the actual symptom efforts to diminish or check the involuntary 
of atlietosis occurring in it is identical with movement by means of nerve sedatives are 
what has been above described, unsatisfactory. At one time or another bro- 

Treatment. — No nerve sedatives have any mides, hyoscyarnus, scopolamine, formates, 
enduring or even transient effect on the in- opium, etc., have been tried without noteworthy 
voluntary movements. If they are slight, the results. In every case the practitioner should 
patient himself gradually learns to ignore them, aim at ascertaining the underlying patholo^cal 
or at least regards them with equanimity. If condition, and treating it along approved lines, 
they arc severe, the only treatment that can With success in this direction, the tremor, as 
be of any value is surgical. Horsley removed one of the symptoms of the disease, may be 
tlie corresponding motor cortex in one case, expected to improve along with other symp- 
and thus, by paralysing the muscles concerned, toms. In only too many instances, however, 
checked the athetosis. Unfortunately for the it remains peculiarly intractable, 
patient, the question of athetosis or paralysis g ^ Kinkier Wilson. 

remains a sort of Hobson’s choice. 

Tremor is defined us an involuntary move- ATRESIA VAQINiC (see Amenorrhoba). 
ment consisting in the alternating innervation 

of any given muscular group and its antagon- AURIOULAR FIBRILLATION.— An ab- 
ists ; hence results a more or less rhythmical, normal rhythm of the heart m wUoh. the 
regular, to-and-fro displacement of a limb or auricles fail to contract and remain distended 
segment of a limb. The amplitude or excur- in fibrillary tremor while the ventricles beat 
sion of the limb or segment involved is, natur- in a completely irregular^ fashion, 
ally, variable, and so is the rate of oscillations The name is applied clinii^y to those oases 
IHsr second. Some tremors are fine and quick, of myocardial disease in which auricular fibril- 
others are slow and wide. They may be of a lation, and wnsequently a total iiiegolantjr 
pendulum-like regularity, or highly irregular, of the pulse, is a dominant and usually a per- 
They may increase with voluntary movement manent feature. 
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Etiolofjr^ — ^Aoute rheumatism is by far the 
oommoncMBt general infection causing the myo- 
cardial lesion which later reveak itself in 
aurioular fibrillation. The arrhythmia rarely 
appears during the course of the infection itself, 
and, like the mitral stenosis which so often 
a<^mpanies it, must be regarded as a sequel. 
Diphtheria, scarlet fever, enteric fever, in- 
fluenza, and, of course, chorea arc occasionally 
causative. 

The degenerative changes in the heart due 
to age, in some oases combined with arterio- 
sderosis or chronic renal disease, are the 
commonest cause in the elderly. It is not un- 
common in advanced stages of exophthalmic; 
goitre and during the course of septic endo- 
carditis. 

In a patient predisposed by infection or by 
senile changes a sudden physical strain may 
determine its onset, though strain alone in a 
healthy subject is not an adequate cause for 
auricular fibrillation. 

Pathology. — The post-mortem findings in 
cases which have shown fibrillation during life 
have not yet revealed the exact pathological 
foundation for its occurr(!nce. Fibrosis of the 
heart-muscle, especially of the auricular, is a 
common but not an invariable association ; 
this change is often pre^sent witliout an abnormal 
rhythm. Mitral stenosis is found as an accom- 
paniment very frequently, and aortic incom- 
petence occasionally. 

Briefly stated, the current view of the 
mechanism of this rhythm is that the minute 
lesions left widely in the auricular muscle by 
acute rheumatism or other infection progress 
until, some years later, they suddenly begin to 
produce multiple irritative stimuli. These set 
the auricular wall into a state of fibrillary 
tremor and supersede the normal impulses 
arising from the sino-auricular node, whicli is 
the pace-maker of the auricle and therefore 
of the heart. The ventricle now receives from 
the auricle such rapid and indiscriminate 
impulses that its rhythm cannot be other than 
completely irregular. The additional cdrcula- 
tory embarrassment is due to this rapid and 


irregular ventricular beat rather than to tlio 
absence of auricular systole. 

A more recent hypothesis proposes that de- 
]}ressed conduction in the auricular muscle 
leads to a breaking-up of the excitation wave. 
This spreads widely and evokes fibrillary con- 
tractions in the auricular wall — ^fibrillation. 

Symptomatology. — Auricular fibrillation 
commonly arises between the ages of 20-60 
when the rheumatic cases predominate, and 
after 50 when the influence of age enters into 
play. It is more frequent in men than women, 
and notably rare in childhood. The onset is 
usually evidenced by a sudden accession of 
symptoms of heart failure in a patient who 
has previously sufiered little from a latent 
myocardial lesion or from recognized valvular 
disease like mitral stenosis. When the new 
rate proves to be relatively slow, especially in 
the elderly, the onset of symptoms is by no 
means so abrupt, for they may only a})pear 
gradually some time after the inception of the 
new rhythm. Often a few paroxysms of fibril- 
lation lasting for a few hours or days precede 
its permancmt establishment by a period of 
weeks or months. When it has become per- 
manent, as it almost invariably does, the nor- 
mal limits of cardiac response are restricted 
and the patient remains incapable of severe 
or prolonged exertion, though he may enjoy 
fair liealth for years. He may be regarded as 
more or less an invalid with heart disease, or 
at the very least as one who is more prone 
than others to heart failure. Undue exertion, 
i.e. exertion beyond the restricted limit im- 
]X)sed on tlie lieart by the new rliythm, pro- 
vokes breathlessness and pain. With advancing 
Jieart failure, orthopnoea, cyanosis, dropsy, and 
enlargement of thes liver supervene. 

The cardinal feature j)n;sented on examina- 
tion is the complete irregularity of the heart, 
noticeable on palpation and auscultation as 
well as on feeling the j)ulse (Fig. 6). It is 
present whenever the patient is examined, 
and is accentuated by slight exertion. The 
rate in untreated cases is usually 90-180 per 
minute, tliough in a few it never becomes 
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Fig. 6.— Auricular fibrillation. Radial tracing, riiowing complete irregularity at a high rate, 

160-170 e minute. 
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high. The apex beat is commonly felt beyond 
the nipple line, while other signs denoting 
enlargement may be obtained by percussion 
or by radioscopy. If mitral stenosis had been 
indicated by a prcsystolio murmur or thnll 
when the heart was regular, it may be inferred 
with equal certainty during fibrillation from a 
diastoUc murmur or thrill limited to the apex. 
Clearly a prcsystolio murmur cannot be ex- 
pected when auricular systole has ceased to 
occur, and its replacement by one in diastole, 
just after the second sound, usually becomes 
obvious when the ventricle is slowed by digi- 
talis. Systolic murmurs in all areas are com- 
mon, and offer little guidance or help in any 
direction. Aortic incompetence is far less 
frequent than mitral stenosis in association 
with fibrillation ; but it should not be missed, 
for it presents its own characteristic sign — an 
aortic diastolic murmur well heard in the third 
left space, with the irregularity of fibrillation 
superimposed. 

To sum up, the symptoms of auricular 
fibrillation are identical with those of heart 
failure, often urgent at its onset and depend- 
ing in degree largely upon the rate of the 
ventricle. The signs are the signs of heart 
failure accompanied by a completely irregular 
pulse. 

Diagnosis. — The frequency of auricular 
fibrillation may be realized from the fact that 
the majority of patients admitted to a general 
hospital with heart failure and dropsy are 
examples of this condition. It may be diag- 
nosed when symptoms of heart failure are pre- 
sent if the pulse is completely irregular at a 
rate over 100 and the irregularity persists 
indefinitely. With a rate of 60-100 the irregu- 
larity is not so striking ; but exertion (such as 
raising the arms a few times), by increasing 
the rate, will render it unmistakable, besides 
dispersing two irregularities which may simu- 
late it at the lower rates. These are : 

(1) Sinus arrhythmia , — This is normal at 
any age, and may be observed in most children, 
especially when the ])ul8e is slow. It consists 
of a sequence of quickening during inspiration 
and slowing during expiration ; it is exagger- 
ated by deep lespirations, and disappears if 
the subject stops breathing. 

(2) Premature contractions {extrasystoles ). — 
These are seldom so numerous and persistent 
as to simulate the irregularity of fibrillation. 
They are dissipated on raising the pulse-rate 
as by ^ slight brisk exertion, and have not 
the serious significance of fibrUlation. 


If there remains a doubt as to the differ* 
ential diagnosis of the irregularity, it will be 
settled by a graphic record (see HEART-BBATt 
Abnormalitibs op). The polygraph and elec- 
trocardiograph are only necessary for a prac- 
tical diagnosis in a small proportion of cases, 
but they are decisive and final. In both 
methods the diagnostic features of the record 
are (i) the total irregularity of the ventri- 
cular beat, and (ii) absence of the wave a or 
electrical variation F denoting auricular sys- 
tole (Fig. 7). More detailed information and 
greater certainty are often obtained from an 
electrocardiogram than from a polygram. This 
is especially true of a third condition to be dis- 
tinguished from fibrillation, namely, flutter. 

(3) Aurmilar Jlutier , — This abnormal rhythm 
is much less common than fibrillation but 
simitar in many clinical particulars and in 
that it is an evidence of myocardial disease. 
When at rest the subject of flutter may ex- 
hibit a perfectly regular pulse, sometimes only 
75 a minute, more often about 150. Irregu- 
larity difficult to distinguish from that of 
fibrillation occurs on movement or during 
digitalis medication. In any case, it is not 
easy to diagnose without an electrocardiogram. 

Proi^osis. — The presence of auricular fibril- 
lation in a case of valvular or myocardial 
disease at once renders the prognosis more 
serious. Not only is it a sign of myocardial 
involvement, but the frequency and irregu- 
larity of the ventricular action constitute an 
additional burden on the heart which is soon 
manifested by the increasing severity of the 
symptoms. From the point of view of prog- 
nosis it must not, however, be considered 
apart from the other signs, for in exceptional 
cases its effect seems slight, while in others it 
rapidly precipitates a complete breakdown of 
the circulation. Apart from the symptoms 
induced, the index upon which most rdianoe 
may be placed is tlie rate of the heart, best 
counted by auscultation when a polygram is 
not available. In general terms the prognosis 
is grave in patients showing a high ventrionlat 
rate, such as 120-180 or perhaps unoountablsi 
which fails to fall and then to remain at a 
moderate rate such as 60-80 under an adequate 
course of digitalis. In such oases it wul 
found that the symptoms as well as toe pulse- 
rates are badly controlled by diytelis, lU}- 
treme enlargement of the heart u a secioui 
sign. Cases of aortic incompetence do not as 
a rule improve under treatment so well ee 
cases of mitral stenoris. If paroxysms of 
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fibrillation occur they are usually a prelude 
to the permanent condition. Any of the 
various complications of valvular disease, 
such as cerebral embolus or septic endocar- 
ditis, may of course intervene with this abnor- 
mal rhythm present. Better results from 
treatment may be anticipated in young adults 
with rheumatic lesions than in elderly patients 
with arterial and myocardial degeneration, 
though the latter may show few symptoms for 
years if the pulse-rate is slow, as is sometimes 
the case even without digitalis. The outlook 
in the average case is not gloomy, and the 


that its action may almost be regarded m 
specific. Without deJay, tincture of digitalis 
(B.P.) should be administered in doses of 
20 min. or more, three times a day (l-li dr. 
daily). Its action is best followed when it is 
prescribed in simple solution without unworthy 
and confusing adjuvants. In two or three 
days symptoms should begin to abate, urine 
to increase, and the pulse-rate to fall. While 
the improvement is maintained, this dosage 
is continued until the pulse-rate falls to about 
70, when the digitalis should be reduced to 
10 or 15 min. t.d.s., or withheld for a few 



7. — Auricular 6brillatioD, Triple record of elect rocardiograui with jugular and radial traoingi. 
The waves P and a of auricular contraction are abaent, and small fibrillalion waves (f) are visible. 
The vantrioular contractions (R, c, and radial beats) are irre||ular, and at a slow rate (60-70 a minute) 

under the influence of diflitalit. 


subject of auricular fibrillation may continue 
for months — ^more likely, indeed, for years — 
quite able to do light work or, at least, to 
remain tolerably free from severe symptoms 
when refraining from work. 

Treatment. — ^Acute heart failure, whether 
precipitated by the onset of fibrillation or 
occurring in its chronic course, is treated by 
rest and digitalis. Confinement to bed with a 
dry diet in small meab is advisable while the 
pidse-rate is high, or while dropsy and other 
urgent symptoms are present. Digitalis can- 
not cure auricular fibrillation or remove the 
complete irregularity of the pulse, but it pos- 
•esaes such power of reducinj; ventricular rate 
in this condition and improving the symptoms 


days (not more) and then resumed at the 
lower dose. Slight nausea or headache does 
not call for its cessation, and a single vomit 
may be disregarded if merely incidental ; but 
persistent vomiting, severe headache, a pulse- 
rate below 60, and coupling of the beats are 
the signs of digitalis-poisoning and indicate 
that the drug must be stopped forthwith. 

If a patient is first seen in extreme straits 
from heart failure with fibrillation and a high 
pulse-rate, an intravenous injection of 1/200 to 
1/100 gr. of strophanthin may be used, pro- 
vided ^ways that digitalis has not been given, 
as it is dangerous in a patient already under 
the influence of this drug. It may be repeated 
in twenty-four hours, or digitalis may then 
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be used by mouth in its stead. Reduction in each auricular impulse, but contracts at a lowte 
pulse-rate and improvement of symptoms often rate, often a half, the disparity of rates depend* 
follow within an hour. ing upon the degree of heart-block. 

Venesection to the extent of 20-30 oz. affords In its tendency to become permanent and 
relief in cases with grossly distended veins and in its serious significance, flutter is akin rather 
pulsating liver, though seldom for more than to auricula^ fibrillation than to the ordinary 
a day or two. form of occasional paroxysmal tachycar^. 

There is an important exception to tlie rule Etiology* — ^An acute infection in which the 

that digitalis is indicated in auricular fibrilla- myocardium has been affected may some years 
tion. If short paroxysms appear for the first later result in the appearance of auricular 
time in a patient and lead to no alarming flutter. The commonest of these infections is 
symptoms, digitalis should be withheld, be- acute rheumatism ; diphtheria, influenza, and 
cause these attacks sometimes pass away spon- syphilis are other causative infections. From 
taneously, not to return again for months. It these and from acute and chronic infections 
is a curious fact that the administration of this of unknown origin arise most of the cases in 
drug in the paroxysmal form of the disease patients below the age of 40. 
ten£t to make the fibrillation permanent. Apart from the infective, a rather larger 
Apart from this exception, digitalis medica- degenerative group is encountered among 
tion may be superfluous if the rate is naturally patients showing signs of advancing years, 
slow and the symptoms are trivial. in general arterio-scicrosis and degenerative 

When the severer symptoms have subsided changes in the coronary arteries and the heart* 
and the patient can get about, there are two muscle. Individual cases definitely traceable 
principles which govern his treatment. (1) to an infection may only develop flutter when 
The daily life must be adjusted on a lower they have reached an age where senile changes 
scale of exertion to correspond with the limited form an additional or even a determining factor 
heart force under the permanent handicap of in its production. More than half the recorded 
auricular fibrillation. The amount of exertion cases of flutter have been over the age of 
permissible may be of any depee which stops 40, and the majority have been men. Among 
short of producing distress. Light employment less common causes may be mentioned food- 
and walking exercise on the level can usually poisoning, chloroform-poisoning, and hyper- 
be undertaken, but not manual labour of any thyroidism. Flutter may be a terminal event 
strenuous character. (2) The optimum dose of preceding and accelerating death from heart 
digitalis for continued administration should be failure. 

found by trial in co-operation with the patient. Pathology. — The exact pathological founda- 

The improvement in symptoms and increased tion of auricular flutter is as doubtful as that of 
capacity for exertion under its influence arc auricular fibrillation. The acute myocarditis of 
generally so plain to the patient that he will an acute infection, chronic myocardial fibrosis, 
not do without it. There is no danger from and degenerative changes associated with coro* 
its continued administration if the signals nary disease are some of the conditions which 
given above are regarded. The time is past have been found in the necropsies in cases in 
when a patient should be allowed to relapse which during life flutter occurred ; sometimes no 
time after time when so often a small dose of myocardial change has been found. Acute and 
digitalis regularly taken will save him from chronic pericarditis or endocarditis are natur- 
heart failure or indefiuit.ely postpone it. An ally met with in association, and also the con* 
average dose for such continued use is 10*15 gestive changes in the liver and other organs 
min. t.d.s., though 5 min. will sometimes associated with heart failure, 
suffice. The optimum dose will be that which Experimentally, flutter can be leadiljr pio- 
prevents complications such as dropsy, permits duced in the heart of a dog by stimulation of 
reasonable exertion without much discomfort, the auricle with a weak fara^o current; in 
and maintains a moderate pulse-rate of 60-80 fact, flutter was described as a physiolo^ctl 
a minute. Parkinson phenomenon long before it was lecogmsed 

clinically. 

AURICULAR FLUTTER. — ^A special form The present conception of auricular flutter 
of i)aroxyBmal tachycardia in which the auricu- is that the abnormal excitation wave, once 
lar rata is so high, about 300 beats a minute, started, travels perpetually in the auzio^ 
that the ventricle seldom if ever responds to Delayed conduction in the auricular muai^. 
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ooie' p 0 rtic>n to retiini to be- 

before the slowly^^pread- 
flg'mpiilBe ze-enters it. Hence it contracts 
again, and the process is repeated indefinitely 
—the ^‘circus movement," The associated 
heart-block is due to the fact that the ven- 
tricles are unable to follow the auricles 
at such extreme rates, so that every second 
auricular beat or so fails to produce a ven- 
tricular response. The extreme rapidity of 
the ventricle, when it does temporarily follow 
each auricular beat, is probably responsible for 
the syncopal attacks sometimes seen in flutter. 

Symptomatology. — (1) In patients with 
apparently healthy hearts, flutter may occur 
as short paroxysms from time to time with 
ust the same symptoms and course as ordinary 
paroxysmal tachycardia. Without apparent 
or adequate reason the tachycardia suddenly 
begins with a sensation of rapid beating in 
the neck and cheat and a stifling feeling rising 
to the throat. The subject finds himself 
breathless after climbing a few stairs, and weak 
on accustomed exertion. Fullness and dis- 


symptoms more readily, his attacks recur more 
froquently, and even between them the com- 
plaints become more insistent. When flutter 
has become permanently instnHud. the wti^t ^ 
is prone to heart failure, and the rliuMfitifTh 
of his heart force is sufficient to limit 
vent manual work. He complains oMBoSto-^ 
lessness on exertion, of palpitation pgSistiui^t 
or noticeable only on movement, orlf^ttlwiBS 
and aching pain in the left submammarySlMgin/ 
of pressure in the epigastrium, of a Bufiaplg 
feeling in the throat, and of similar ^ 

arising from a heart in a violent hurry.tl^GB 
the other hand, some patients show great tol^ 
ance of the flutter, and continue for months or ^ 
even years with few symptoms. In them it - 
can be assumed that the heart-muscle is not-' 
extensively aficcted by disease, and can better 
bear the tachycardia. 

In certain cases of flutter, though by no 
means in all, there is a special tendency to 
feelings of faintness, and even to true syncopal 
attacks, which add to the gravity of the out- 
look. 


comfort below the left breast are common, and 
aching in this region may persist for a day or 
two edter the attack, but severe pain is rare. 
All the symptoms are aggravated by exertion 
^indeed during recumbency little may be felt. 
Yet prolongation of the paroxysm, even in a 
patient at rest in bed, may not only maintain 
but increase breathlessness and other symp- 
toms and actually lead to graver indications 
of cardiac failure, such as orthopnoea, cyanosis, 
swdling of the liver, and oedema. With the 
sadden termination of the attack the symptoms 
abate, and in a few hours the patient may feel 
as fit as before it occurred. Between the 
pazoxrans serious symptoms are absent, though 
there li often sufficient limitation of the heart’s 
reserve to make the patient short-winded. 

(8) In patients with the signs and symptoms 
of heart disease, flutter is a serious oomplica- 
tion, whetiier occurring in paroxysms or in 
the pennanent condition to which these tend, 
or as an intermediate stage in the genesis of 
permanent fibrillation. It leads to an aggrava- 
tion of the symptoms which acoompam^ the 
heart disease. The new and abnormal rhythm 
compels a heart already showing signs of dis- 
ease to beat at an excessive rate and so to 
ezhaust its force. 

The patient with heart disease who develops 
flutter may experience symptoms identical with 
those desmbd under (1), as occurring in a 
peixayBim But from t^t time he shows 


The physical signs are variable, and often 
give no clue to the underlying abnormal 
rhythm. The symptoms and signs which 
should suggest it are described under diagnosis. 
Often nothing abnormal will be found by 
ordinary clinical examination. In those who 
are already the subjects of heart disease the 
appropriate signs w^ be observed, in some 
rcjspects modified by the new rhythm. Thus 
the murmurs of mitral stenosis, evident enough 
with a normal rhythm, may be obscured in its 
presence. The heart-sounds may have the 
characters of embryocardia. The position of 
the apex beat varies with the individual case, 
and should always be noted because of its 
importance in prognosis. In course of time 
serious symptoms and signs tend to appear, 
e.g. orthopnoea, cyanosis, enlargement oi the 
liver, and cedema. 

Diagnofis. — ^As auricular flutter can only 
be diagnosed with certainty by instrumental 
methods, it is all the more important that the 
symptoms and signs which suggest its presence 
shoidd be remembered. 

Any form of palpitation may be described 
by a patient as “ flutter ’* ; and a fluttering 
pulsation observed in the neck may be occa- 
sioned by forms of tachycardia other than 
auricular flutter. 

An adult who develops suddenly or within 
A few days the symptoms of heart failure suoh 
as severe breathlessness, with ox without a 
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previooBly recognized cardiftc lesion, is prob- 
ably the victim of an abnormal rhythm, either 
ozdmaiy paroxysmal tachycardia or else auri- 
cular fibrillation or fiutter. It is presumed that 
non-cardiac causes such as pneumonia or renal 
disease have been excluded, and that no signs 
of . acute carditis are present. 

(1) Ordinary •paroxysmal tachycardia (q.v.) 
of^ recurs at intervals of weeks or months as 
a troublesome palpitation of typically sudden 
onset and offset; but the pulse is always 
regular and often uncountably frequent. It 
is distinguished from flutter by the form of the 
electrocardiogram, and by the absence of block. 

(2) The clmical difference between auricular 
fibrillation and flutter is slight ; the causes, the 
incapacity, the tendency to permanence are 
similar ; and flutter often ends in fibrillation. 



the block is'2il*tbe interpretMIbii^ 
uncertain, and Miy “ 
similar jugular ' 
may show pulsus altemalisVil 
rate is high (Fig. 8). 

The electrocardiograph is undoul 
proper instrument for the diagnosis of auneolar 
fiutter. The auricular (P) waves are as steady 
and as readily counted as the graphic record 
of a vibrating tuning-fork. Superimposed are 
seen the higher ventricular (JR) waves after 
every second, third, or fourth P wave, or at 
irregular intervals if the block is varying 
(Fig, 9). 

Prognosis. — Occasionally flutter runs a 
course like ordinary paroxysmal tachycardia, in 
that attacks occur from time to time causing 
inconvenience or distress, but symptoms are 



8. — Auricular flutter. Electrocardiogram with radial tracing. The auricular con- 
tractions (P) are regular at a rate of 300 a minute. The ventricular contractions (R) 
follow every alternate auricular beat (P) at a rate of 150 (2 : 1 blook)» The radial 
tracind is regular at 150 a minute, and shows pulsus alteroans. 


A useful diagnostic point is tliat the pulse is 
always irregular in fibrillation while it is most 
often regular (and rapid) in flutter. Another 
difference lies in the fact that while the irregular 
pulse of fibrillation is labile and will increase 
on exertion, the regular rate of flutter is fixed 
as in all forms of regular paroxysmal tachy- 
cardia. It is true that the radial pulse in a 
case of flutter is sometimes very irregular at 
an occasional examination because of a vary- 
ing block often induced by movement or by 
digitalis ; but it is more characteristic to find 
the pulse regular at about the rate of 150 with 
2 : 1 block (Fig. 8), or about 75 with 4 : 1 
block, or even 150 at one moment and 75 at 
another. 

A definite diagnosis can sometimes be made 
by means of the polygraph. In the jugular 
tracing is seen a rapid succession of auricular 
(a) waves at 250->800 a minute, and the carotid 
and radial waves appear in response to every 
second, third, or fou^ auricular beat. Where 


slight or absent between the attacks, and signs 
of heart disease do not develop. A prognosis 
should therefore not be essayed in a first 
attack. 

More often its onset is an event of import- 
ance as indicating the existence of myocardial 
disease and, where this is already obvious, as 
a factor in emphasizing the symptoms and 
accelerating heart failure. Attacks of flutter, 
like those of fibrillation, tend to recur and 
to give place to the permanent condition of 
flutter, and this quite often ends in permanent 
fibrillation. Flutter is a serious complication 
if only because it compels the burdened heart 
to contract at a very hi^ rate, tilie auxidb 
— and, more important, the ventricla— being 
robbed of sufficient diastolic rest. PenniiieDt 
flutter, as permanent fibrillation, almost always 
connotes limitation of the heart’s functional 
power, even if it does not produce 
failure for a long time. A weighty iaetor in 
prognosis is the rate of the ventricle, if tlMia 
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IB naturally muoli blook, e.g. 4 : 1, bo that the 
ventiioular rate is about 75, it is clear that this 
is preferable to a block of only 2 ; 1 with con- 
Bequent pulse-rate of about 150. In default of 
such a natural block, it is promising if this 
optimum ventricular rate of 75 or so can be 
maintained by the block imposed by digitalis, 
where this drug has failed to dissipate the 
abnormal rhythm altogether. 

Great enlargement of the heart is as usual 
unfavourable, and cases presenting frequent 
syncopal attacks are always in peril. It will 
be seen that a reliable prognosis in flutter 


dosage, is nothing less than disappearance 
of the flutter and return to the normal 
rhythm. This is effected in a large propor- 
tion though scarcely in the majority of 
cases, and the remarkable sequence under 
digitalis is often — flutter, increasing block, 
temporary fibrillation, and return to the nor- 
mal rhythm. The patient may then remain 
“ cured ” for years, though sometimes only 
for months, after which the flutter is likely to 
return. 

Even if this full object is not attained, the 
results from digitalis are often surprisingly 



Fig. 9. — Aurioular 0uttcr, Triple record of electrocardiogram with jugular and 
radial traoioge. The auricular oontraotiona (P and a) are regular at 240 a minute. 
The ventricular ooatractionc {R and c and radial beats) are irregular and slow', 
the result of varying block induced by digitalis. 


cannot be given without taking into account 
all the associated factors, and of these the most 
UBeful are the ventricular rate, the reaction to 
digitalia, and the observed effect (as shown by 
his symptoms) which the new rhythm produces 
on the particular patient. 

Traatmant. — For patients without the symp- 
toms and signs of heart disease, rest in is 
aU that is required during the short and occa- 
sional attacks of auricular flutter, and digitalis 
should be avoided. 

Where attacks are prolonged, so that physical 
signs of failure result, or where the flutter has 
become permanent, digitalis generally proves 
of remarkable benefit if dven freely. The 
optimum result, often obtamed only by large 


good. For it is not so much the high auricular 
rate which tries the heart as the consequent 
acceleration in the rate of the ventricle. By 
increasing the block, digitalis produces ven- 
tricular slowing, and with a ventricular rate 
restrained to 70-80 a minute the symptoms 
and signs almost always abate, the auricular 
flutter notwithstanding. But the dose of 
digitalis must be adequate ; at least a drachm 
of the ofiicial tincture daily will be necessary 
to meet the need of the average patient, until 
the pulse-rate is reduced to 70-80 the symptoms 
are eased, and the signs begin to disappear. 
Then and not till then should the daily ration 
be reduced. Slight headache and slight nausea, 
or even an isolated vomit, ought not to inter- 
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1, Epithelium, x 350: (a) stratified; {b) pulmonary; (c) ciliated. 2, (a) Elastic tissue, x 50; 
{b) elastic fibres, X 350. 3, (a) Charcot-Leyden crystals, x 300; (6) fatty acid crystals, 

X 300. 4, Curschmann’s spirals, X 10. 5, Bronchial cast, x 10. 6 , Fibrin casts, x 10. 

7, Actinomyces, x 400. 8 , Aspergillus fumigatus, x 350. 

Plate 3.— SUBSTANCES FOUND IN SPUTUM. 
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rupt the medication upon which so much 
depends. But severe headaches, repeated 
vomiting, coupled beats, and a pulse-rate be- 
low 60 are the four danger signals any one of 
which calls for a stoppage of the drug. Irregu- 
larity of the pulse with flutter merely means a 
var 3 ring block instead of an even 2:1, 3:1, 
or 4 : 1 ratio, and has no bearing on the treat- 
ment. It is the ventricular rate itself, whether 
regular or irregular, which is the essential 
guide to dosage. It may bo counted with 
advantage by auscultation at the apex during 
a whole minute. 

If a patient with flutter is first seen in ex- 
treme heart failure, and digitalis has not been 
given, a more rapid result may be obtained 
by a single intravenous injection of strophan- 
thin, gr. 1/200-1/100, obtainable conveniently 
dissolved in ampoules. This may be repeated 
after twenty-four hours, or digitalis itself may 


then be begun. Similar prompt treatment is 
demanded by the recurrence of synoopal 
attacks which threaten life. 

When the happy result of digitalis-therapy 
has been a reversion to the normal rhythm, the 
drug should be eschewed and the life of the 
patient so ordered as to avoid any distress and 
strain which might provoke a return of the 
flutter. When the result has been simply a 
reduction in the ventricular rate and an im- 
provement in the symptoms, digitalis should 
be continued indeJinilAy in a dose, say 16- 
45 min. of the tincture daily, sufficient to keep 
the rate well below 100. The patient will 
feel at his best under these conditions, always 
provided he avoids any exertion which is 
found to induce distress. 

John Pabkinbon. 

AUTUMNAL CATARRH {see Hay Fever). 


BACILLARY DYSENTERY {see Dysen- 
tery). 

BACILLURIA {see Cystitis; PYELONErHKi- 
Tis AKD Pyelitis). 

BACTERIOLOGY AND PATHOLOGY, 
CLINICAL, — This subject will be considered 
under the headings of — 

1. Examination of Sputum. 

2. Throat and Nose Swabs. 

3. Clinical Examination of the Blood. 

4. Blood-cultures. 

5. Examination of Cerebro-spinal 

Fluid. 

6. Examination of Exudates. 

7. Examination of Cyst-contents. 

1. Eumination of sputum. — In examining 
sputum it is most important to work on suit- 
able material. If the patient is intelligent, 
the best plan is to provide him with a sterile 
bottle and to instruct him to spit into it when 
he feels that a mass of sputum has come 
directly from the lungs. Failing this, it is 
best to use the early morning sputum, and if' 
necessary the precaution should be taken of 
telling the patient to clean his teeth and wash 
out his mouth overnight ; by this means the 
presence of particles of food, which interfere 

i-K 145 


much with the examination, can to a great ex- 
tent be avoided. The presence of large amounts 
of saliva and of secretion from the naso-pharynx 
oft<m renders a proper examination of sputum 
very difficult and the result misleading. 

As the first stef) towards the examination, 
it is advisable that the sputum should be 
spread on a Petri dish or a sheet of glass (this 
must bo sterile if cultures have to be made) 
and examined carefully with the naked eye 
and with a low-power lens. By this means 
particles of pus or of muco-pus can be distin- 
guished from the more watery saliva and a 
favourable specimen may be selected^ for 
examination ; further, Curschmann’s spirals, 
scraps of elastic tissue, and other unusual 
materials may be picked out. (PLATE 3.) 

The examination usually required is two- 
fold, microscopical and cultural. For the 
microscopical examination select a character- 
istic piece of sputum about the size of a half- 
pea, remove it with a platinum loop, and pbee 
it on the centre of a clean microscopical slide. 
Take a second slide and press the two fir^y 
together so as to flatten the sputum out mto 
a thin film ; in doing so hold the two slides 
crossing one another very obliquely, a li uo ife 
parallel with one another in fact; then slide 
the two apart, taking care not to lift one from 
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the other as you do so. This will give you 
two good films. There may be thick masses 
at the edge of the films, but these you can re- 
move with a platinum loop or piece of blotting- 
paper. Allow the films to dry, and stain one 
by Gram’s method, and one for tubercle 
bacilli. First fix them in the flame by passing 
them three times, rather slowly, through the 
flame of a Bunsen burner, so that the backs 
1 f the slides get so hot as to be slightly uncom- 

ortable to the back of the hand. 

(1) Gram*s method. — Gram’s solution is made 
from (a) saturated alcoholic solution of gentian 
violet and (h) aniline oil water. Aniline oil 
water is prepared by shaking a few cubic 
centimetres of aniline oU in about 100 c.c. of 
distilled water for ten minutes or so. The 
solution thus obtained is filtered through two 
layers of filter paper, previously moistened 
with distilled water, and must be quite clear 
before use. To prepare the stain, take 9 i)arts 
of this solution and 1 part of the alcoiioJic 
solution of gentian violet. As the stain docs 
not keep very well, it is important that the 
practitioner should know liow to prepare it. 
Another requisite is Gram's iodine solution, 
consisting of 1 grm. of iodine, 2 grm. of iodide 
of potassium, and 30() c.c. of water. To 2 )re- 
pare it, place tbo iodine and iodide of j)otas- 
sium in a bottle, add a small amount of water, 
3 or 4 C.C., and shake. Then add the rest of 
the water. If it is attempted to dissolve the 
ingredients in the whole amount of water, the 
iodme will be found to dissolve with extreme 
slowness. 

The following are the stages of the method — 

(a) Stain the fixed film in Gram’s solution 
for three minutes or so, then pour away the 
stain and wash for a few seconds in water. 

(b) Flood the film with iodine solution and 
allow it to act for a minute. Four the fluid 
away and replace with a second dose, which 
shoifid also allowed to ac't for a minute. 

(c) Decolorise with absolute alcohol or with 
strong methylated spirit until no more colour 
comes out. Rinse rapidly in water to remove 
the alcohol. 

(d) Counterstain for about half a minute 
with a j^per-oent. solution of neutral red in 
water, or for ten seconds with carbol-fuchsin 
dilated with ten times its volume of water. 

(s) Lastly, wash the film thoroughly, blot 
wiA fluffless blotting-paper, dry, and examine 
andar the oQ-immersion lens. It wiU be found 
Aat some micro-organisms are stained very 
violet, almost black, and others red. 


This is a very important factor in the recogni- 
tion of micro-organisms generally, and especially 
of those found in sputum. 

Classiucation of the Chief Pathogenic Organ- 
isms ACCORDING TO THEIR POWBR OF RETAIN- 
ING Gram’s Stain. (Plates 4, 6) 

Oram posilim ! Gram wgative 

cocc:i 

Stroptocsoccua I Meningococcus 

Staphylococcus ! Gonococcus 

Pneumococcus I M. catarrhalis 

M. tetragenus and M. M. melitcnsis. 
paratetragonus 


BACILLI 


B. antiiraciis 
B. dii)htheriie 
B. tuberculosis ♦ 

B. lopm * 

B. tetanus 

B. oedematis malign! 
B. })erfringens 


j The typhoid-coli group, 
! including the dysen- 
tery bacilli, etc, 

B. influenza) 

B. mallei 
B. })estis 

I B. fusiformis (bacillus 
of Vihoont’s angina). 


miscellaneous 


Actinomyces 
Ringworm and other 
pathogenic fungi 
Yeasts 


Vibrio choleras 
Spirilla or spirochsetes 
of rola2)sing fever, 
syphilis, and Vin- 
cent’s angina, and all 
pathogenic protozoa. 

also. 


*Aro “acid-fast 


( 2 ) Staining for tubercle bacilli (Ziehl-Neel- 
sen’s method). — Carbol-fuchsin is prepared 
by adding 1 part of a saturated solution of 
basic fuchsin in alcohol to 9 parts of l-in-20 
solution of carbolic acid in water. This has 
to be used with gentle heat ; the simplest way 
is to boil the stain in a test-tube and pour it 
whilst boiling on to the fixed film. Or the 
slide may be supported, film side upwards, on 
a suitable support, flooded with carbol-fuchsin, 
and a spirit-lamp applied until steam begins 
to rise. The slide should be stained in the hot 
carbol-fuchsin for not less then five minutes. 

Next rinse ofi the stain, and decolorize by 
immersing the slide bodily in sulphuric acid — 
the exact strength does not matter, but any- 
thing between 5 and 25 per cent, will do* When 
decolorization is complete the colour will not 
return, or, if it does, only as a faint tinge when 
the slide is washed under the tap. If in these 
circumstances much colour remains, re-immerse 
the slide in the acid. This stage of the pro- 



If Streptococcus. 2, Staphylococcus. 3, Pneumococcus, 4, Meningococcus. 5, (jonococcus. 
6, Micrococcus catarrhalis. 7, M. melitensis, 8, M. paramelitcnsis. 9, M, tctra|enu8. 

Plate 4.-PATHOGENIG MICROCOCCI, 

(Stained with Gram and counterstained with neutral red.) a 
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for a considerable distance, as the diphtheria 
bacillus is not an organism which dies zeadilj 
outside the body. The cultures may be eaam- 
ined after twelve hours. The diphtheria bacil** 
lus will have made a considerable amount of 
growth, whereas most other organisms will 
have made very little. The colonies of the 
diphtheria bacilli are small, white, and raised, 
and such colonies should be picked out by a 
platinum loop and emulsified in a small d!rop 
of water on a clean slide, which is then dried, 
fixed by heat, and stained. Methylene-hhte is 
one of the finest stains, and the following 
formula (Mftnson's stain) can be recommended : 
Methylene-bluc 2 grm., borax 5 grm., water to 
100 c.c. This solution keeps well, and should 
be diluted with 6-10 times its volume of water 
before use. Now wash, blot, and dry, and 
examine with an oil-immersion lens. 

It is often advisable to make the diagnosis 
as quickly as possible. The characters of the 
diphtheria bacilli of the throat exudate are 
not quite the same as in cultures, and the 
organisms are less distinctive. If, however, 
a membrane is present and a part of the lower 
surface of this can be rubbed on a slide, the 
presence of large numbers of Gram-positive 
bacilli is practically conclusive. 

The diphtheria bacullus can be recognised 
by thesfi simple methods with a fair degree of 
certainty. Difficulties arise occasionally, how- 
ever, which can only be settled with certainty 
by animal inoculations, 

(2) Cerehro-Bpinal meningitui.>-The organisms 
can most easily be found in the postnasal space, 
where sometimes they are present in practically 
pure culture. To collect them the most con- 
venient method is to use a West's swab (Fig. 10), 
consisting of a clean tube, curved round tluough 
Sfw. a quarter circle at one end, so as to pass readily 

behind the soft palate. Inside this there is a 

^ , , 

Scaled 

Fig. 10. — Wftt’i iwab. 


cedure can hardly be overdone, and the tubercle 
bacilli, if properly stained at first, will not bo 
decolorized if left in the acid for an hour or 
more. 

After washing the slide, counterstain it with 
a dilute solution of methylene-blue ; any pre- 
paration will servo. Wash, blot, dry, and 
examine as before. 

By this method of preparation only the 
tubercle bacilli, the leprosy bacilli and the 
smegma bacilli are stained red ; other microbes 
are stained red in the first part of the process, 
but lose their colour when immersed in the 
acid, and are finally stained by the methylene- 
bluc. Certain micro-organisms occurring in 
butter, milk, etc., are stained red by this pro- 
cess, but their presence in sputum is so un- 
likely that the value of the method is not 
thereby impaired. 

2. Throat and note twabi.— These are re- 
quired chiefly for the detection of the diph- 
theria bacillus and of the meningococcus. They 
may also be needed for the diagnosis of Vin- 
cent’s angina. 

(1) Diphtheria. — A swab may be required 
cither for the diagnosis of the disease or for 
determining whether the subject is a “ carrier,” 
cither after or in the absence of an attack. 
To collect it the patient should be put in a 
good light and the swab pressed firmly against 
any lesion that may be present, or, if there is 
no lesion, rubbed firmly on both tonsils. If 
there is a false membrane, a small portion 
should be withdrawn on the swab, if possible. 

The swab should be inoculated on blood 
scrum, as this is a very suitable medium for 
the diphtheria bacillus, whereas most other 
organisms grow on it much more slowly. The 
blood-serum culture me- 
dium is very easily pre- 
pared if sterile or chloro- 
formed horse - serum is 
available, and, as this is 
now an ordinary article 
of commerce, the method 
will be given. 

Place about 5 or 6 c.c. of serum in a clean 
sterile test-tube, put this in a suitable serum 
inspissator and raise the temperature to 70® C. 
Keep it at this temperature for thirty minutes, 
and you will find that the serum has coagulated, 
forming a white, firm mass. Meat extract or 
concentrated broth may be added to this, 
but is not necessary, nor for the diagnosis of 
diphtheria is it advisable. When the culture 
medium is not at hand, the swabs may be sent 


swab made of flexible wire, which is withdravn:! 
when the swab is passed, so as not to be con- 
taminated with the saliva, etc. It is not 
always easy to pass it on a sensitive patient. 
A tongue-depressor is often necesMiy, and the 
tip of the glass tube should be mserted ride- 
ways under the soft palate, and then rotated 
in the middle line. When the tube is in 
tion, push out the swab so that it ptOferiMi 
beyond the end of the tube, and aMnre It 
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llbiitly from sido to aide at the back of the naso- 
phaiynz. Iben withdraw the swab into the 
tiibei The further examination is entirely cul- 
tural, and it is necessary to use special media 
consisting of agar that contains, in addition 
to its us^ ingrodients, blood, serum, or some 
other of the numerous ingredients which recent 
research has discovered. This is pre-eminently 
a matter for the expert, for two reasons, (a) 
The organism dies very readily, and the inocu- 
lation and incubation of the culture medium 
must be made within half an hour or less of 
collecting the swab. (6) The identification of 
the meningococcus from the throat is rendered 
difficult by the presence of non-pathogcnic 
organisms which very closely resemble it, and 
. in many cases are only dififerentiated from it 
by rather complex serological tests. 

(3) Vinoent’s angina. — This is a not uncommon 
aSei^ion, but it is often mistaken for diph- 
theria or syphilis. It is important that it 
should be recognized, since it is readily curable 
by simple means. Collect the 8])ecimens as 
b^ore and spread them on slides ; stain one 
of these by methylene-blue, as directed for 
diphtheria, and another by Gram’s stain, as 
recommended for sputum. In the methylene- 
blue specimen numerous long bacilli, pointed 
at each end and often containing one or more 
vacuoles, will be seen, and also long spirilla 
with a few open curves. The latter usually 
stain rather badly, and may appear very faint 
with this stain. Neither of the organisms 
stains by Gram, and will appear of a red colour. 
It is a good plan also to examine a wet pre- 
paration of the material between slide and 
cover-glass, when both organisms will be seen 
in rapid movement, and usually present in 
vast numbers. 

3. Qmical ezamiiiation of the blood.-— 

The ordinary clinical examination of the blood 
should include (1) Estimation of haemoglobin, 
(2) Enumeration of red corpuscles, (3) Study 
of the morphology of red corpuscles, (4) Enu- 
meration of leucocytes, (5) Study of the mor- 
phology of leucocytes. 

(1) Brtlmation ot li8sittOidobin.-~The only 
rei^y accurate method by which this can be 
accomplished is that described by Newcomer, 
which involves the use of a colorimeter and a 
l^aas colour-standard. But for clinical pur- 
poses, Haldane’s and Sahli’s methods are con- 
Tenient, fairly accurate, and in common iise. 

JETolffone’s method (Fig. 11). — ^Place a little 
water in the gndaated tube, prick the patient, 
ud suck tl^jplm up to the 20-c.mm. mark on 
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the pipette. Wipe the tip of the pipette free 
from blood and lower it into the bottom of 
the water in the graduated tube. Blow gently 
to expel the blood, when it will form a layer 
at the bottom of the vessel. Baise the tip 
slightly and suck up water, and again expel 
it. This may be repeated two or three times, 
and in this way every trace of blood can be 
washed out of the pipette. Now shake so as 
to mix the blood and the water together. The 
hspmoglobin (which is liberated from the cor- 



Fjg. 11. — Haldane’s hemo^lobinometer. 

A, SUitidai^ blood K^latioh ; it, graduated mixing tab(‘ ; v, rublier 
hUdU; i>, piptdle; K. bntlle for dfatllkul waiter; k, laiiooUi ; 
o, tuba and cap for llxatioii to gas'barner, 

puscles as they are “ laked ” by the water) 
has now to be converted into CO-hsBmoglobin 
by filling the tube with coal gas, stoppering the 
end with th^ finger, and shaking gently. This 
should be repeated two or three times, when 
an obvious change in colour will take place 
in the solution. A curved tube which will fit 
on to an ordinary gas burner is supplied with 
the apparatus for the purpose of conducting 
gas into the tube. The solution in the gradu- 
ated tube^is now com]:)ared with that in the 
sealed strodard tube. It should be darker, 
and if this is not the case, too much water wm 
taken at the outset, and in these circumstancfl 
the simplest plan is to take an additional 20 c.c. 
of blood and proceed as before, in which case 
it will be necessary to halve the result ulti- 
mately obtained. Now add water drop by 
drop, shaking after each addition, until the 
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If Bacillus tuberculosis in sputum (Zichl-Ncelsen). 2, B. lepre in skin (ZiehKNeelsen). 
3, B. tetani, some showing spores (Gram-staining, not counterstained). 4, B. diphtherias 
(methylene-blue). 5, B. anthracis, not showing spores (methylene-blue). 6, B. typhosus (Gram 
and neutral red). 7, B. paratyphosus-A, 8, B. paratyphosus-B. 9, B. paratyphosus-G. 


Platk 5.— pathogenic BACILLI. 




BACTERIOLOGY AND PATHOLOGY, CLINICAL’ 

"* ■. 'A if 

colour exactly matchea that.^ the standard away the Toison’s fluid remaining in the lowef 
tube. The amount of haemoglobin is now read part of the stem. Then put a d^op of 
oil directly in percentages on the graduated the diluted blood in the middle of the counting- 
tube. chamber and gently lower the cover-glass into 

Sahii's hmmoghhinofmter . — The process is position, taking care not to include an air- 
exactly the same except that the dilution is bubble. The cover-glass should be firmly 
made in 1 per cent, hydrochloric acid in water, pressed into position by pressure wi th a pair 
This haemolyses the blood and converts the of needles, or similar objecte, on the four comers 
haemoglobin into acid haematin, and the amount in succession, and Newton’s rings should appear 
of haemoglobin is read off by comparison with where pressure is applied ; this shows that there 
a similar solution sealed in a standard tube is actual contact between the cover-glass and 
the diluted blood being further diluted until the surfaise on whu^h it rests. (A better plan 
the two colours just match. The standards is to clip down the cover-glass with four 
for these heemoglobinometers should bo kejit Comet’s forceps aiiplied at the corners, or with 
in a dark place, as they gradually fade. the clips which are supplied with some recent 

(2) Enumeration of ^ corpuscles. — The instruments.) Allow the corpuscles to settle 
apjiaratus most used for this purpose is the for five minutes or so and then proceed to 
Thoma h»mocytomcter (Fig. 12). This con- count. 

sists of a diluting pipette in which a 1 -in-100 On examination, the central part of the inner 
dilution of the patient’s blood disc will be seen to be divided into small 
in some isotonic fluid can squares, 400 in number, and forming a chess- 
rapidly be prepared, and the board 20 squares each way. These squares 
counting chamber in which are min. across, and, as the space between 
the actual enumeration takes the glass on which they are ruled and the cover- 
place. The usual dilution glass is mm. in depth, it follows that the 
fluid is Toison’s, which is cubic capacity of the fluid immediately over 
made up as follows: — each is c.mm. The corpuscles in this bulk 

Butillod water . , 30 c.c. of the fluid will settle down on to the space 

Sodium sulphate . . 8 grm. below it, so that by finding the average number 

Sodium chloride . . 1 grm. of corpuscles on each square and multiplying 

Methyl violet ... A trace. by 4,000 we obtain the number of corpuscles 

The method is as follows ; in one cubic millimetre of the fluid. Inasmuch 
Having pricked the patient, as the blood is already diluted 100 times, it 
suck the blood into the lower will be necessary to multiply this number by 
limb of the hmmocytometer 100 to obtain this number in 1 c.mm. of un- 
pipette until it just reaches diluted blood. The simplest way to obtain 
to thtj line marked 1 (that this average is as follows ; Count five “ bars '' 
nearest the bulb), and then of tlie squares, one at the top of the chess- 
})lace the tip in the diluting board, one at the bottom, and three inter- 
fluid and suck gently, rotat- mediate. Begin at one side of the large square, 
ing the bulb of the pipette fliid count the whole 20 squares in the bar, 
as you do so, so that tlie moving the counting chamber gradually across 
two fluids are rapidly mixed the field so as the keep the area you are count- 
Fi<. 12, and coagulation has not time ing in the middle. Any corpuscles which lie 
Thoma hmmo- to occur. Suck until the on the upper line of the bar, or on the left- 
oytomttar. mixture extends to the line hand side, should be counted as within^ the 
marked above the bulb, and bar, while those which are lying on the right- 
then, closing each end of the pipette with the hand side or the lower margin should not be 
finger and thumb, give another good shake, counted ; this will ensure your counting each 
The fluid in the bulb will now be a 1-in-lOO corpuscle once, and once only. These five bam 
dilution of the blood. will give you 100 squares; the total mfxnhet 

Next take the counting-chamber and clean should be added up, and this nujnber divide - 
it and the thick cover-glass with great care, by 100 will give you the average, 
using a soft linen handkerchief, which you (3) Morphology of red oorviiMtos (Plats 
should keep for the purpose. Blow out about Of the methods which have been snggeil^ 
one-third of the fluid in the bulb so as to wash preparing films for e x a mi ning the 
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of red oorpuBoles and leucocytes, by far the 
best is that involving the use of two cover- 
glasses : methods by which the blood is smeared 
into an elongated film on a slide, though not 
without their uses, are to be deprecated. Use 
{-in.-8quare cover-glasses (not too thin, or 
they will buckle in the process of spreading 
the film) ; have them scrupulously clean and 
polished with a soft linen rag. Take one cover- 
glass between the thumb and finger of the left 
hand and hold the other by the adjacent 
comers with the thumb and finger of the right 
hand. Now take a small drop of blood (the 
size can only be determined by experience) 
on the centre of the upper surface? of the cover- 
glass held in the left hand, and place the centre 
of the other cover-glass in contact therewith, 
holding both cover-glasses horizontal. Now 
let go of the upper cover-glass, and if you have 
taken the right amount of blood you will find 
that it will spread into a uniform film just 
filling the opposing surfa(x?s of tli<? two cover- 
glass^. When the film has ceased to 8])read, 
take hold of the upper cover-glass by the corners 
you have just relinquished, and slide the two 
rapidly apart. This should give you excellent 
fil]^, which will present a uniform distribution 
of red corpuscles and leucocytes throughout. 

The best methods of staining are Jenner's 
and Leishmana. The former presents some 
advantages in simple blood work, but as L(?ish- 
man’s method (or one of its modifications) is 
essential for working wit}] some of the ju'o- 
tozoa, it is probably best to use this method 
throughout. 

(a) Jenner’s method , — Take a cover-glass, 
film side up, between a jmir of Comet’s forcej»s 
and flood the surface with the stain. Allow' it 
to act from one to four minutes (the exact 
length of time necessary for efficient staining 
for any particular s{)ecimen of jenner’s stain 
can ozdy be learnt by experience), then wash 
rapidly in distilled water for about a quarter 
of a minute and blot the film between tw^o 
layers ot fluffless blotting-jmper or filter-paper, 
taking care not to wipe it. Dry rajudly by 

S tle warmth over a flame and mount in 
Bam. 

(h) LeiskmatCs method , — The technique is the 
same as for Jenner’s, except that, after the 
stain has acted for some two minutes, about 
the same amount of distilled water has to be 
mixed with it and the staining process allowed 
to proceed for another two or three minutes. 

In Jenner’s method the active ingredients 
are eoain and methylene-blue in chemically 
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equivalent preparations. These are dissolved 
in methyl alcohol, which acts as a fixing agent, 
so that no previous fixation is necessary. The 
methylene-blue stains all the nuclei, though 
with different degrees of intensity, and the 
granules of some cells. The cosin stains the 
red corpuscles a pink colour, the depth of which 
is ai)proxiraatcly proportional to the amount 
of the hflBmoglobin they contain. It also stains 
the granules of the eosinophil corpuscles, and, 
to a less extent, those of the poljmuclears. 
Jjeishman s stain has a similar action, but here 
there is a third ingredient which stains the 
chromatin substance of j)rotozoa, c.g. the 
malaria parasite, bright rod. The nuclei of 
the red corpuscles arc stained purplish with 
this stain, but except for this its action is 
very much like that of Jenner’s. 

(4) Enumeration 0! leucocytes— The simplest 
method is to utilize the preparation already 
employed for counting the red cjorpuscles ; no 
special pipette is used. The leucocytes being 
scanty in proportion to the red corpuscles, it 
is necessary to count a much larger volume of 
the mixture (1 in 100) than suffices for the 
latter. To aid this, numerous ** field methods ” 
have been devised, of which the following has 
been in constant use in my laboratory for many 
years, and has been found higlily convenient. 
Arrange the microscope in such a w'ay that the 
edge of the field is tangential to two lines of 
the counting-chamber which arc eight bars 
apart, Tliis involves the use of a ^-in. objec- 
tive and a No. 2 eyc-])ieco. The draw-tube of 
the microscope is now drawn out until the 
requisite magnification is obtained. 

(5) Dillerential leucocyte count.— The stained 

film which w'as prepared for the morphology of 
the red blood-corpuscles is used. This is exam- 
ined under a J- or objective, using a 

mechanical stage. Beginning at the one corner 
of the preparation, the slide is moved across 
the field of the microscope, while the observer 
notes down, by means of an initial, the difierent 
sorts of leucoesytes (Plate 6) as they are seen, 
distinguishing polynuclears as P., lymphocytes 
as L., etc. It will be found convenient to 
adopt some method for registering these num- 
bers, so that one can add them up quickly, 
or know at any time how many have been 
counted. A good plan is to j)ut them down 
in blocks of 25, or in rows of 10 each. To 
get a really correct count, not less than 400 
or 500 should be counted, but for many clinical 
purposes 250 is often enough. Having exam- 
med the requisite number, add the numbers 




1» Polynuclear leucocyte. 2, 3, Small and large lymphocytes. 4, Large mononuclear (large hyalin). 
5| Bosinophila. 6, Mast-cell. 7, Normoblasts. 8, Punctate basophils^ one showing polyehromasia. 
9, Megaloblast. 10, Megalooyte. 11, Microcyte, 12, Poikilocytes. 13, Red corpuscles showing 
polyehromasia. 14, Blood-platelets. 15, Blood-platelet lying on a red blood-corpusele. 

PiATE 6.~BLOOD CELLS, NORMAL AND ABNORMAL. 

(Leishman’a Stain,) 
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of the different sorts of leucocytes present 
and reduce them to a percentaj»e. 

4. Blood-*calturet. — For the examination 
of blood for the ordinary cultivable micro- 
organisms a considerable quantity is necessary, 
as they arc often present in very small num- 
bers. As a rule, not less than 10 c.c. should 
be used. If possible, it should be collected 
about the time when the patient’s temperature 
is at its maximum, as it is found by experience 
that the chances of success are greater at these 
periods than at others. The blood, as soon as 
it is collected, should bo mixed with a consider- 
able quantity of sterile broth ; for every 10 (j.c. 
not less than KX) c.(;. of broth sliould be usc^d, 
and twice this amount is an advantage. If the 
blood is diluted with a small amount of fluid, 
the bacterial substances whi(5h are present may 
be sufficient to destroy the organisms — e.g. 
those of the typhoid group. A special culture 
medium may be used which inhibits the action 
of these bacttirial substances considerably — 
e.g. bile in the case of typhoid baculli and its 
allies. Another method is to add trypsin to 
the broth ; this probably has a double action, 
adding amino-acids and other nutrients, and 
also inhibiting or destroying antibacterial sub- 
stances. On(i c.c, of any good glycerin solu- 
tion of trypsin should be added to the flasks 
of broth with a sterile pipette and the latter 
incubated for twenty-four hours before the 
medium is required for use. The blood is 
collected by venepuncture, a sterile needle at- 
tached to a sterile syringe or pipette being used. 

I greatly prefer a pipette holding about 15 c.c. 
and ground to fit the needle ; the other end, 
which is constricted, is plugged with cotton- 
wool and the pii)ette enclosed in a large test- 
tube also plugged with cotton-wool ; tlie whole 
is sterilized by dry heat. This ensures its abso- 
lute sterility, and the whole apparatus may be 
kept indefinitely, ready for immediate use as 
required. If a syringe is used it should be of 
the all-glass variety, with an accurately fitting 
}>istoii, and should be sterilized (in a metal 
box) in an autoclave. The use of a syringe is 
very much to he deprecated, as no smition is 
required to extricate the blood (and, indeed, 
suction, by drawing the wall of the vein against 
the i>oint of the needle, may defeat its own 
object), and the exposure to the air, niscessary 
in fitting the parts of the 83 rringe together, is 
a fruitful source of contamination. 

Technique of veneponcture. ^riace a tourni- 
quet consisting of an india-rubber tube, clipped 
by a pair of Si)encer Wells forceps, round the 
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upper arm tightly enough to impede the venouc 
flow but not so tightly as to interfere with 
that in the arteries. Get the patient to clench 
his fist or, preferably, to squeeze a Buitable 
object such as a roll of bandage. Now ezam-^ 
ino the antecubital fossa and select a suitable 
vein for puncture, one that is firm and elastic, 
and does not slip easily from side to side be- 
fore the finger ; it matters not that it is deep 
so long as the firm elasticity can be felt. 
Sterilize the skin thoroughly with tincture of 
iodine. Now take the pipette or syringe and 
push it obliquely through the skin, about 
half an incii from the spot which you decide 
to be the, most suittiblo for puncture, keeping 
the needle in the lino of the vein ; it is imma- 
terial whether it is pointed iu the direction of 
the blood-stream or against it. Wlien the vein 
is entiJred the blood will rise quickly in the 
pipett(\ If the syringe is used, a little gentle 
HU(;tion may be ri‘,quired in order to overcome 
the friction of the piston, but in a well-fitting 
syringe this sliould not be necessary. Allow 
the blood to rise until the requisite amount 
huwS been collected, tlicn release the tourniquet, 
withdraw the needle, and quickly expel the 
blood into the broth, by pressure of the piston 
if the syringe is used, or by blowing through 
the further end of the pipette. Give the fla^ 
of broth a rotary shake to ensure rapid mix- 
ing, and put it in the incubator as soon as 
ijosaiblc. 

Some bleeding may occur after the with- 
drawal of the needle ; this can be stop|»ed by 
firm pressure with a wedg(i of cotton-wool, or 
will cease si)ontaneously if the patient’s arm 
is raised. A small piece of cotton-wool wetted 
with collodion may be used to seal the punc- 
ture, but the use of a bandage is not advised, 
because of the increased risk of thrombosis 
in the punctim^d vein. 

The culture. — As soon as the blood has been 
withdrawn, and before it has had time to clot 
it should be mixed with the broth. The prac- 
titioner may, if he chooses, inoculate solid 
culture media or liquefied agar with a series 
of sterile pipettes, but this is not recommended, 
as any chance of air-borne contamination 
should* be reduced to its minimum. After 
twenty-four hours’ incubation the culture 
should be examined with the naked eye. The 
presence of a diffuse turbidity, or of hemo- 
globin dissolved in the broth, is a probaUe 
indication of growth, and the culture should 
be examined forthwith Using a sterile pipeitte, 
withdraw some of the fluid, and inunediatdy 
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inoculate one or two agar tubes. Submit what which, if removed and examined, will often 
remains in the pipette to a microscopical exam- reveal the presence of tubercle bacilli ^ when 
ination. Of course, if there are obvious examination of a centrifugalized deposit has 
colonies, some of these should be withdrawn proved negative. If this has been done the 
in the pipette ; in any case it is better to take supernatant fluid should be treated chemically, 
the deposit rather than the supernatant fluid. In health there is a mere trace of albumin 
Allow the flask to be opened for as short a and sugar present. In meningitis the albumin 
time as possible, and return it to the incubator is greatly increased and sugar is often absent, 
immediately. Blood-cultures should not be In tuberculous meningitis, however, the sugar, 
considered negative until four days have though reduced, is often prewmt in small 
elapsed, as sometimes there are in the blood amount, and the deposit of cuprous oxide 
a few organisms which have been so acted formed on t<jsting with Febling’s solution may 
on by the defensive substances there as to be take some hours to appear, 
barely viable; these may not grow in tlie Whem or infections are 

cultures for tl^ee or four days. in question the important examinations are — 

5. Elzamiiuitioii of corobro^Bpinal fluid* (1) Kstimation of the number and nature of 
—The amount of cerebro-spinal fluid neces- the cells, 
sary for a full examination is not more than (2) Wassermann reaction. 

6 c.c., and in ordinary circumstances less may (3) Globulin test. 

be taken, so as to avoid “ puncture head- (4) Colloidal gold test. 

aches.” (For the technique of the operation, This may also be n^garded as the order of 

see Lumbab Puncture.) It is advisable to importanc^o. 

collect the fluid in two tubes, because the first (1) Th<5 mctliod for estimating the number 
may be contaminated with a few red blood- of cfclls has been described already. Their 
corpuscles, which would inttirfere with the nature may be recognized by the experienced 
enumeration of the leucocytes ; the second tube, eve wlnlc this examination is being made, but 
which should be entirely free from red cor- to make sure it is ad^usable to stain a film 
puscles, is to be used for this purj)Ose, If the of the centrifugalized deposit. In health there 
fluid is under pressure it is well to go on until are not more than one or two cells per cubic 
this is approximately normal. millimetre, whcireas in syjdiilitic affections the 

Teebniaue. — This will depend on the nature nunibcir may be increased to 1(X) or more. The 
of the disease that is suspected. In acute cells are x>ractically all lymphocytes. 
meningitis (cerebro-spinal fever, tuberculous (2) For th(i Wassermann reuctim, see under 
meningitis, etc.) the bacterial examination is Serological Diagnosis. 
all-important. Inoculate tubes of appropriate (3) The glolmlin test . — Tlie amount of globu- 
culture media from the first tube, and centri- lin in the cerebro-spinal fluid is usually increased 
fogalise the rest, making films suitable for in parasypbilitic affections and in syjjhilitic 
staining from the deposit. From the second meningitis. There art! several tests for this, 
tube take a small amount of the fluid and of which only the 8im})lest can here be given, 
place it on a Thoma counting-chamber, just Take a small (nu'asured) amount of a saturated 
as is done with diluted blood when a blood- solution of ammonium sulphate (about 1 c.c.) 
count is made. Cover it, allow the corpusch*.8 in a narrow test-tube and float on it an equal 
to settle, and proceed to count the number of quantity of the fluid imder examination. The 
leucocyte, using the field method (p. 160). presence of a whitish ring at the junction of 
If you count 80 fields you will have the num- the two fluids, readily visible to tlie eye, in- 
ker of leucocytes without further calculation ; dicates an increase of globulin. After the 
usually 40 are sufficient, and in this case you fluids have bc^en in contact for a few minutes 
have simply to multiply by 2 to get the num- they should be gently shaken and the effect 
ber Mr cubic millimetre. The second tube read off a few minutes afterwards. Normal 
should be allowed to clot, as the method of cerebro-spinal fluid gives a very slight opal- 
coagulation will often give important informa- escence, whereas in sy])hilitic affections of the 
tbn. The fluid from tuberculous meningitis, nervous system the mixture may become very 
for instance, clots slowly, the clot having a decidedly turbid. Experience with normal 
fiurly characteristic spider-web appearance, cerebro-spinal fluid should be obtained, if 
and when the tube is gently shaken it retracts possible, before too much reliance is placed 
from the side and forms a slender thread, on this test. 
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(4) The colloidal gold test, — If the meninges nature of morbid exiidates may often be 
are involved, cerebro-spinal fluid precipitates obtained from an examination of the bactcri- 
oolloidal gold from an emulsion, and this is ology and of the c}i;ology of the fluid. Its 
claimed by some to be a method by which chemistry is of less importance, but sometimes 
syphilitic meningitis, tabes, and general para- information may be obtained from a chemical 
lysis can be differentiated. The test is a diffi- examination also (see Pathology, Chemical). 
cult one to carry out ; for details special works In many cases tlie fluids undergo clotting after 
should be consulted. withdrawal from tlie body, an event which 

Ptesenoe of blood in the cerebro-spinal fluid, interferes greatly with the subsequent micro- 
— ^Blood may occur in the cerebro-spinal fluid scopical examinations. This clotting may be 
from a hoemorrhage in the brain, cord, me- avoided by adding to the specimen a small 
ninges, parietes, etc., or from injury by the amount of citrate of potash or soda, as soon 
needle in its passage through the parietes ; or as it has been w’ithdra^Ti ; and the j)ractitioner 
the bevel of the needle may lie partly in a small is advised to take with him, when he is about 
vein and partly in the spinal canal, so that a to make such an exploratory puncture, a tube 
mixture of recently effused blood and cerebro- containing a small amount c.c. or so) of a 
spinal fluid may escape. It is in the highest saturated solution of one of these reagents, 
degree important to differentiate these condi- lie should also take culture tubes and inocu- 
tions, for the actual presence of red blood- late them on the sjwt, thus avoiding any possi- 
corpuscles in the fluid whilst in the body indi- bility of contamination through the tube con- 
cates hsemorrhage and is of considerable taining the citrate, which should be used for 
diagnostic value. the microscoj)ical examination only. 

Blood drawn during the operation of lumbar TJie method of examination will depend to 
puncture is not, as a rule, equally mixed with a largti extent on the appearance of the fluid 
the fluid ; it may be absent or slight in the and its su[)posed cause. Thus clear, or almost 
last portion of the fluid withdrawn and a bun- clear, fluid will suggest tubercle, renal disease, 
dant in the first, or vice versa. The leuco- etc., wiiilst a turbid fluid will point to an acute 
cytes and red corpuscles, and the various kinds infection by the pneumococcus or streptococcus, 
of the former, are present in the same pro- In the former case the cytological examination 
portions as those in w'hi(‘h they occur in the is the more important ; in the latter, cultures 
circulating blood ; the fluid is, in fact, exactly and the niicroscojiical seanii for organisms, 
similar to the patient’s blood mixed with saline. If the exudate is clear, or almost (iear, centri- 
Lastly, it clots, though this process may take fugc it, or allow it to settle, decant off tlie clear 
place slowly and imperfectly. supernatant fluid, and examine some of the 

When the blood comes from a haemorrliage, deposit, wet, between a slide and a cover- 
especially from a deep haimorrliage of the glass, with a J-iii. objective. You can readily 
brain, or from any lesion that has lasted a recognize lymphocytes as small round cells ; 
few days, these characters, as a rule, are pro- they usually occur in abundance in tuberculous 
foundly changed. The fluid rarely clots ; if exudates. * Endothelial cells arc much larger 
it does so the haemorrhage is very recent, or and have largo nuclei ; sometimes they are 
the fluid has an admixture of blood drawn rounded, sometimes irregular in shape, and 
during the puncture. The blood and the fluid fitting into one another so as to form small 
are thoroughly mixed, and there is no differ- sheets ; the latter have desquamated directly 
ence in the amount in the first and last ])or- from the endotliclium lining the serous cavity, 
tions. Further^ a few hours after the ha?mor- wliile tlie former have i>roliferated off from 
rhage has talcen place there is an excess of endothelium remaining in situ. The presence 
leucocytes, and especially of the polynuclears ; of these cells in considerable numbers is sug- 
and after a few days macrophages — ^large cells gestive of renal disease, or of jiassive exudates 
having the power of ingesting red corpuscles, due to back-pressure. Some polynuclear cells 
wmcii they often contam in large numbers — may also be recognized : if in small numbers 
may nu^e their appearance. listly, as the their significance may not be great ; if abun- 
blood disappears the clear fluid becomes of dant they suggest an early empyema, and 
a ydlow colotu. These criteria will usually bacteriolo*gical and cultural examination of the 
enable a diagnosis to be made with certainty. fluid becomes important. 

6. Emmination of exudates (pleuritic The cytological examination may be facili- 
Buidf otc.)« — Important information as to the tated by adding a small drop of methylene- 
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blue at one side of the cover-glass and allowing 
it to soak in. This will colour the cells and 
render their nature more recognizable. 

Another film should also be stained from 
the deposit according to the methods described 
for sputum (p. 146). It may be pointed out, 
further, that tubercle bacilli are usually very 
scanty in these exudates and can only be found 
after a prolonged examination, if at all. When- 
ever tuberculosis is suspected, the only certain 
way of making the diagnosis from an exudate 
is by inoculating some of the deposit into a 
guinea-pig ; in view of the great importance 
of early diagnosis in such cases, this is often 
advisable. Turbid fluid generally indicates 
infection by pneumococci or streptococci ; 
empyema due to other organisms may occur, 
but is uncommon. Tuberculous empyemata 
are not uncommon, and in them the tubercle 
bacilli may usually be detecied more easily 
than in the clear exudates. The cultures taken 
at the time of the operation should be in- 
cubated for twenty-four hours and then exam- 
ined. Films shoifld also be made in the same 
way as recommended for blood-cultures (p. 151), 
or, if the material is thick and purulent, in the 
way recommended for sputum. The nature 
of the infection can usually be ascertained by 
microscopical examination without much difli- 
culty. Do not forget that the prognosis in 
pneumococcal empyemata is the better the 
fewer the organisms present, and that this is 
especially tlio case if they are found mostly 
outside the jiolynuclear leucocytes, which form 
the bulk of the cells making up pus. Malignant 
exudates frequently contain blood, but this 
must not be regarded as diagnostic. The only 
way in which the diagnosis am be estab- 
lished with certaijity is by finding small masses 
of malignant cells preserving their alveolar 
arrangement intact. The cells themselves 
are not characteristic, and I must confess 
myself unabh? to differentiate between them 
and some forms of endothelial cells. 

7* Examination of cyst-contenti^-^Cysts 
are not often tapped now for diagnostic pur- 
poses ; occasionally, however, this is justifiable, 
and a knowledge of the nature of the contents 
of some of the most important may be useful. 

(1) Hydatid cysts. — Normally the fiuid is < 
clear and watery, and contains salts (especially 
chlorides) but no albumin or sugar. The 
important elements for diagnosis are the 
characteristic booklets ; these are occasionally 
absent, but may usually be found in the centri- 
fugalized deposit. Scoleces, too, may be ob- 
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served occasionally. Sometimes the fluid be* 
comes turbid, or may undergo suppuzation. 
The booklets, however, are higUy resistant, and 
will usually be found after a careful searoh. 

(2) Dermoid cysts. — The content of these 
cysts is often too thick to pass through a mnitll 
trocar. It must be remarked that it contains 
material of a fatty nature, and an examination 
of the cold material gives a false impression 
of its consistency during life. Both cIsiumm of 
dermoid cysts, the epidermoid and the tera- 
tomatous, contain fatty material, cholesterin, 
and desquamated squamous epithelium, which 
retains Gram’s stain. The teratomatous con- 
tain in addition hairs, fragments of which may 
be found in the fluid. 

(3) Ovarian oysts. — The ordinary cystic ade- 
noma of the uterus contains pseudomucin and 
paralbumin, substances which are of a thick 
gelatinous or glairy consistency, and are often 
(‘■ailed colloid. In addition, there are frequently 
desquamate.d epithelial cells (usually columnar), 
leucocytes, fat, and often some cholesterin 
crystals. In the forms of cyst with highly 
develoiHjd papillary systems (cystadenoma 
serosum) the fluid is thin and watery and 
contains much albumin. The contents of 
parovarian (ysts vary, being either serous or 
else glairy from the presence of mucin or 
paralbumin. When cells occur they are often 
ciliated epithelium, and this, when present, is 
very suggestive. 

(4) Pancreatic cysts.— The examination of 
fluid from these cysts is often of great import- 
ance, in diagnosis. The characteristic feature 
is the presence of trypsin, which may be de- 
tected by digesting some of the fluid at 45® C. 
in contact with shreds of fibrin stained by car- 
mine ; if trypsin is present the fibrin will be 
digested and the dye pass into solution. There 
are certain precautions necessary in using this 
test : (a) the incubation should not be at a 
lower temperature than that indicated, or 
bacterial action may vitiate the result; (b) 
trypsin or a similar enzyme is given off from 
polynuclear leucocytes, and that fact must be 
borne in mind if many of these cells are present 
in the fluid under examination. 

Enzymes may be absent in an old pan- 
creatic cyst. Altered blood, cholesterin, fats or 
fatty acids may be present. 

(5) Urinary cysts. — ^When examining cysts 
from the neighbourhood of the kidney, etc., it 
is sometimes necessary to know whether they 
are in communication with the urinary tract. 
The jiresence of more than a mere trace cl iyMt' 



BALANITIS 


BED-SORES 


is the important diagnostic point, and it is 
advisable t^t this should be investigated by 
the Soya bean (urease) method, as substances 
other than urea give ofi gas with sodium 
h 3 rpobiomite. d'Este Emeby. 

■ALAN IT 18- — Inflammation of the glans 
penis and preputial sac. 

Etblon.-Balanitis may be venereal in 
origin, ana is then scute, and due to soft sore, 
hari chancre or gonorrhoea. Non-venereal 
balanitis, more often subacute or chronic, is 
due to the decomposition of retained smegma, 
herpes preputialis, carcinoma of the penis, in> 
fection from a leucorrhoea in the female, or the 
irritation of diabetic urine. A chronic form is 
also associated with gout. All forms arc pre* 
disposed to by phimosis. 

Symptoms* — The glans is the seat of burn- 
ing pain and irritation, and can be felt swollen 
and tender through the prepuce, especially 
along the corona. If the swollen foreskin can 
be retracted, a causative lesion is often found. 
The inner surface of the prepuce and the sur- 
face of the glans are red, excoriated and 

weeping.*' 

TrMtment* — In the acute form, if it is 
possible to retract the prepuce freely, this 
should be done several times a day and the 
parts washed with a lotion of potassium per- 
manganate (1 in 5,000). If there is phimosis 
and retraction is impossible, much the best 
plan is to slit the foreskin up the dorsum under 
gas. The cause of the trouble can then be 
determined, free drainage is allowed, and the 
condition becomes amenable to treatment. 
Circumcision should not be done at the same 
time, but later, should the patient desire it. 
In the chronic form, but not that associated 
with diabetes, circumcision is indicated 
the condition has been cured as far as possible 
by the application of lead lotion. Circum- 
cision is necessary to prevent further attacks, 
which predispose to carcinoma of the penis. 
In diabetes, constitutional treatment is indi- 
cated, with the application of zinc ointment 
to prevent the constant irritation of the part 
with the urine. q Pannett. 

■ALNEOTHBRAPY (see Spa Treatment). 

BALZ*8 DI8EA8B (see Lips, Affections 
of). 

■ANTI’E DI8EA8B (see Asmuia). 
■AI|LOW’8 DI8EA8E (see Scurvy). 


BA8BDOW’8 DI8EA8E (see Exophthalmic 
Ooitrb). 

BATH8 (see Hydrotherapy; Spa Treat- 
ment). 

BAZIN’8 DI8EA8E (see Erythema; 
Tuberculides). 

BEDNAR’8 APHTHiE (see Stomatitis 
AND Glossitis). 

BED*80RE8 (syn. Erythema Faratrimma). — 
A local destructive and ulcerative process be- 
ginning superflcially and brought about chiefly 
by continuous pressure. 

Etiology. — Greater care and efficiency in 
nursing have, happily, made this condition 
far less common than formerly. The sores ap- 
pear on points of pressure, such as over the 
sacrum, trochanters, heels, or ankles. They 
occur in the bedridden, especially those who are 
incontinent or who suffer from a nervous dis- 
order in which there is trophic disturbance, such 
as myelitis. The aged and debilitated are par- 
ticularly liable to them. The chief cause is per- 
sistent pressure against the bed, or a b^y 
applied splint, and their formation is assisted 
by dirt, or by the skin becoming sodden by 
sweat, urine, feces, or other discharges. The 
excoriation which commonly occurs where two 
areas of skin lie in apposition, as under the 
breasts, between the scrotum and the thigh, 
and between the toes, may develop into a 
bed-sore. 

Symptomatology. — Two varieties are 
met with — ^the acute and the chronic. The 
acute form is apt to occur in the subjects of 
nervous diseases accompanied by trophic dis- 
turbance. A red patch forms, and around it 
tl)e tissues become (edematous and may blister ; 
ulceration follows, or a central dry slough may 
be produced. The chronic sore begins as a 
dusky purplish patch, which darkens until it- 
is almost black, the surrounding area becoming 
oedematous and perha])s vesiculated. When 
the vesicles burst, the dermal papilfe are ex- 
posed and arc seen to have a greenish hue. A 
greyish or blackish slough forms and slowly 
separates. The condition may spread so that 
large crateriform ulcers are produced, which 
may extend down to the bone. Occasionally 
the spinal canal may be opened up and death 
may follow from septic meningitis. Absorption 
of poisons from the sore may lead to serious 
toxsamia, and is a common cause of death in 
chronic nervous diseases. 

Treatment.— Bed-sores may be prevented 
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by careful nursiiig. Continuous pressure should 
be avoided by frequently changing the patient’s 
position. A water-bed should be used for cases 
such as t 3 rphoid fever, where much manipula- 
tion is impossible. Parts where pressure is 
exerted may be protected by air- or water- 
cushions or rings, or by cotton-wool. The 
draw-sheet should be kept perfectly smooth and 
changed immediately it is soiled. The strictest 
cleanliness must be observed, and special at- 
tention should be paid to the washing of the 
endangered parts with soap and water. They 
should be dried carefully, dusted with boric or 
talcum sterile powder, and twice a day gently 
rubbed with methylated spirit. If a b^-sore 
appears imminent, it may sometimes be ob- 
viated by applying a mixture of brandy and 
white of egg. 

If a bed-sore has formed, pressure must be 
taken ofi as described. Its surface must be 
cleansed by mild antiseptic lotions, and dry 
absorbent dressings, frequently changed, must 
be used. Fomentations may be required to 
encourage the separation of the slough, and 
lotio rubra or bal^m of Peru to stimulate the 
formation of granulations. Few applications 
dean the sore so satisfactorily as hydrogen 
peroxide. Healing may be hastened by allow- 
ing a stream of oxygen to play on the raw sur- 
face every three or four hours. Garlic either 
as an ointment (50 per c*ent. in vaselin) or 
as a watery solution (1-4) has been advocated. 

Frederick Lakgmead. 

BELLADONNA POISON INQ (^ee P oisons 
AND Poisoning). 

BELL’S PALSY {see Facial Pai^y). 

BERGON IE TREATMENT (see O besity). 

BERIBERI. — A disease, or group of dis- 
eases, of tropical and subtropical climates, 
characterized by neuritis of a multiple nature, 
ca^iac andi|gastric disturbances, and oedema. 
The condition may occur endemically or 
epidemically. 

Etiology. — The name beriberi, though ap- 
plied more or less indiscriminately to many 
of the fon^ of multiple peripheral neuritis 
met with in ttie tropics, probably covers a 
variety of diseases due to allied though difier- 
ent causes. In this group one may place ship 
beriberi, beriberi in white troops in India, beri- 
beri in Brazil and South America generally, 
and the epidemic dropsy of Calcutta. These, 
though clmically more or less resembling beri- 


beri as seen in the East, are not dependent upon 
rice as their cause, whereas the latter, as shown 
by Braddon, is. This observer has demon- 
strated for those parts that it is only people 
who eat highly polished rice that devdop bm- 
beri, while researches have shown that it is 
not the rice per se that produces the disease, 
but the removal, by the polishing process, 
of a substance — ^probably a base of the pyra- 
midine group-^ntalned in the subpericarpal 
layers. Funk included this substance among 
the “ vitamins,” and under his classification 
beriberi, polyneuritis of birds, epidemic dropsy, 
ship beriberi, scurvy, experimental scurvy and 
infantile scurvy fall under the heading of 
deficiency ” diseases, a group to which de- 
layed growth and possibly rickets must now 
be added. The vitamin or accessory food 
factor concerned with beriberi is known as 
‘‘ water-soluble B.” 

A BoriouB enough deficiency of vitamins, then, 
in any diet, not necessarily rice, may produce 
a similar train of symptoms, multiple peripheral 
neuritis, oedema, etc. As far as the type of beri- 
beri seen in the Malay Peninsula and the East 
goes, its dependence on the use of highly 
polished rice seems to be definitely proved. In 
institutions where the disease has been rife a 
change of diet from polished to unpolished rice 
has always quickly stopped the incidence of the 
infection, and when the latter form of food is 
used alone beriberi does not appear. Though 
the classical beriberi, then, is a food-deficiency 
disease, forms of peripheral neuritis, apart from 
those due to well-known causes such as alcohol, 
arsenic, etc., would appear to exist. These are 
not associated with faulty dietary, and may be 
infective in origin. Becords of such outbreaks 
have been reported from India, South America, 
and Mesopotamia (Balfour). 

Pathology. — The pathological lesions found 
in patients who have died of beriberi vary 
according to whether the form of the disease 
was “ wet ” or “ dry.” In the former, where 
there has been much esdema, fluid is found in 
the pleural sacs, pericardium, and more rarely 
in the peritoneal cavity. The subcutaneous 
tissues of the legs and back will also be found 
to be soft and sodden, due to the infiltrating 
fluid. The lungs commonly show cedema at 
their bases and may be congested. As rej^rds 
the heart, in the acute cases the rij^t aide is 
very much dilated, and both chambers, espeoi- 
ally the auricle, are full of dark dotted and 
semi-fluid blood, this engorgement extending 
into the large veins of the thorax and neelL 
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Hie left aide ia aometimeB sli^tly dilated also. 
In longatanding caaes some hypertrophy be- 
comea anperadded to the dilatation, ^e car- 
diac mtiade ahowa fatty changea and tenda to 
be friable. As legarda the other yiscexa, the 
liver, apleen, and kidneya may exhibit the usual 
changes aaaociated with chronic venous con- 
gestion, these varying considerably in degree. 
The mucous membrane of the stomach and 
duodenum is hyperaemic, and small haemor- 
rhages are often noted there. 

^ In dry or atrophic cases, the brain and other 
viscera do not show any macroscopic changes 
of importance ; the wasting of the muscles is 
apparent ; there are no serous eSusions ; and 
the heart does not present the extreme en- 
gorgement seen in the acute forms. The micro- 
scopical changes in the nerves have been work(?d 
out by Wright and others. The nucleus of the 
vagus in the medulla is saiu he altered, and 
the cells of the posterior spiual ganglia and 
anterior cornua of the cord arc also degenerated. 
The peripheral nerves, though macroscopically 
normal, microscopically show characteristic de- 
g^erative changes. These, briefly, arc very 
similar to those seen in alcoholic and other forms 
of peripheral neuritis, the vagi and nerves 
supplying the legs being chiefly affected. All 
grades may be seen, the medullary sheath and 
axone in advanced cases completely disappear- 
ing. The sensory and vaso-motor nerves arc 
am attacked, and the implication of the latter 
is said to be chiefly responsible fur the oedema, 
though this must be accentuated by the heart 
failure. 

The muscular fibres, especially in the 
*^dry” atophic variety, are much atrophied, 
the striation of the fibres is lost, and ultimately 
a colloid appearance is seen. 

The lesions of beriberi, then, are due to nerve 
degraeiation, the special implication of the 
cai^c nerves being responsible for the heart 
symptoms, that of &e sciatic and its branches 
for the paralysis of the legs, and that of the 
vaso-motor nerves for the o^ema. 

SsnBaqprloiimtolofy*--^!!^ beriberi has 
been divided into “ wet beriberi ” (beriberi with 
osdema) “ dry beriberi ” (beriberi with atrophy 
and no OBdema), and mixed forms,” but as 
these ate only stages or phases of the same 
^ti sea s e the more commonly adopted procedure 
at the present time is to consider the disease 
under its different types. At the same time, 
it must be remembei^ that these gradually 
nierge into each other, and cannot in many 
fartmoes be sharply differentiated from one 
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another. Allowing for this, the following 
classification may be adopted : 

1. Larval or rudimentary forms. 

2. Ordinary forms — (a) Severe ; (5) Mild. 

3. Acute pernicious forms. 

1 . Larval forms. — These are by no means un- 
common, and may even be missed altogether, as 
the patient may make little or no complaint. It 
is quite a usual thing for a batch of cases to be 
sent into hospital, here in England, from one 
of the steamers trading with the cast, some of 
those affected being typical cases of beriberi, 
while others only complain of a little weak- 
ness, numbness, or discomfort in the limbs, 
very often with exaggerated knee-jerks. If 
these are carefully watched, however, the 
knee-jerks may be seen to diminish and dis- 
appear, and finally definite signs of paralysis 
may develop. Tlie explanation is simple : the 
disease is coniinencing, and irritation of the 
nerves precedes the degenerative changes found 
later ; in this way the apparent anomaly of 
the increased reflexes is accounted for. Two 
things now may happen : either the patient 
goes on with his diet deficient in vitamins 
and gets a definite atttvek, or he is put on a 
I)roper food ration and quickly recovers. This 
can be very easily shown experimentally in the 
polyneuritis of birds. Pigeons fed on hi^ly 
polished rice soon develop symptoms, but, if 
then given vitamins, quickly recover. On the 
other hand, if these are withheld they pro- 
gressively get worse and die. 

2. (MinuTy forms, (a) Skvere. —The onset 
of the disease is generally insidious, premoni- 
tory symptoms, consisting of tired feelings, 
slight breathlessness, some indigestion, numb- 
ness in the toes and feet, often having been 
complained of for some time b(jfore the attack 
becomes fully developed. In other instances 
the onset of the paralysis is more sudden. The 
patient has perhaps gone on mth. his work, 
feeling ill, but still able to do a little, when 
one day he finds he is swollen and cannot use 
his limbs. A casual inspection of such a case 
shows that the breathing is laboured, oedema 
is present, perhaps only in the legs and over 
the sacrum, or, on the other hand, to such 
an extent that the whole body appears water- 
logged with fluid, while attempts to elicit 
the knee-jerk will generally end in failure. 
Subjectively, the patient may complain of some 
difficulty in breathing, discomfort in the epi- 
gastrium, cramps in the calves, burning and 
tingling in the feet and legs, and generally also 
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of areas of numbness in different parts of the 
legs. If tb different} systems are now exam- 
ined in, detail many other points of interest 
will be brought out. 

Alimentary system,— ton^e does not 
reveal anything of importance, but a conges- 
tion of the fauces has been described. The 
appetite is usually much impaired, and, if the 
patient eats much, the epigastric and cardiac 
distress is quickly increased. Ordinary dys- 
peptic symptoms, as met with in other gastric 
catarrhs, may also be encountered. Vomiting, 
when it occurs, is a sign of very grave signifi- 
cance, as it indicates extensive involvement of 
the branches of the vagi 8uppl3dng the stomach. 
Cases in which this symptom is pronounced in- 
variably end fatally. The bowels are often 
constipated, though, in other cases, fairly 
normal stools arc passed. 

Circidatory system, — Palpitation, pr®cordial 
pain, and cardiac dyspnoea are present in 
varying degree. The apex beat of the heart 
is diffuse, and percussion quickly demonstrates 
the great enlargement of the organ to the 
right. On listening to the sounds, a systolic 
murmur is usually heard in the mitral area ; 
the second sound is reduplicated at the base, 
and the intervals between the first and second 
sounds — ^the long and short pause— approxi- 
mate each other in duration, leading to what 
has been termed an equal spacing of the 
sounds, a feature very characteristic of the 
beriberi heart. The action is very rapid also, 
the rhythm, however, being in the main 
regular. The special characteristics of the 
pidse are its rapid rate and low tension. With 
a heart in such a condition, especially if the 
patient tries to move or take any unwonted 
exercise, sudden failure may easily take place. 

Respiratory system , — ^Dullness is foimd at the 
bases of the lungs behind when pleural effusion 
has taken place, and this should be carefully 
watch^ in order to prevent it from becoming 
excessive. Crepitations and rhonchi may be 
heard over most of the lung areas, inc teasing 
as the oedema and congestion become worse. 

Urinary system , — Secretion of urine is very 
much diminished when there is much dropsy, 
its colour being high ; even then, however, 
albumin is not as a rule present, its occurrence 
generally meaning coincident disease of the 
kidneys. When the dropsy begins to pass off 
under the influence of diuretics and other treat- 
ment, the flow rapidly increases and may be 
excessive for a time. Urea and chlorides are 
generally stated to be diminished. 


Hamopoktie system . — The blood shows little 
or no change. The red cells, white odis and 
hemoglobin are within or about tihe normal 
limits. If anemia or any marked distorbanoe 
in the count is present this will be found to 
be due to coexisting diseases such as malaria, 
ancylostomiasis, etc. Differentially, the leaoo** 
cytic formula is as usual. 

Integumentary system . — ^The marked symp- 
tom met with here is the oedema. It com- 
mences in the lower extremities, first above 
the ankles and along the tibia. Thence it 
generally spreads to the feet, and gradually 
passes upwards, attacking the body, arms 
and face. It may be excessive, giving the 
patient a peculiar bloated or swollen appear- 
ance. When in less degree the places where 
it can best be detected are the tibi®, sacrum 
and sternum. It is said to be firmer and to 
pit less readily than that associated with renal 
or ordinary caiuiKtc disease, nor does it affect 
the genitals to such a: extent. When once it 
begins to undergo absorption it may disappear 
wdth great rapidity ; then the skin looks 
wrinkled and the surface layers commonly 
desquamate. The atrophy of the muscles may 
now become apparent for the first time. 

Nervous system . — The higher nerve-centres 
arc not attacked. The mental faculties remain 
active to the end, sight, hearing, taste, and 
smell are unaffected, and trophic lesions do 
not occur. The sensory lesions met with in 
the limbs and elsewhere are an®sthcsia, hyper- 
®stbesia, and par®sthesia. Of these, ansBS- 
thesia varies greatly in its distribution. It 
may be limited to the front of the legs, while 
in other cases areas may be found on the arms, 
chest and abdomen. A ring round the mouth 
has been specially noticed by the Japanese. 
Hyperffisthesia has been noted in the slan, but 
is uncommon. It is always present, however, 
in the affected muscles, and may be severe. ^ It 
is brought out in those situations by appl 3 dng 
firm pressure to the muscles implicate — for 
example, squeezing the calf muscles at once 
makes the patient cry out. Burning senwtions, 
pins and needles, pricking and formication, 
form the most usual types of parassthesia. 

Motor functions . — The amount of paresis and 
paralysis present depends upon the nerves 
specially affected. The anterior tibial and 
peroneal nerves are most commonly attadcsd 
first, and paralysis appears in the muscles they 
supply. Cramps may be troublesome befcm 
this becomes extreme. Later, as other tiervsM 
become implicated in turn, the paialyis 
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spieadB. After the legs, the arms may become 
inYolved and even the muscles of the trunk. 
The latter event, however, is rare. If the 
interoostals and dkiphragm are paralysed death 
is apt to take place from failure of respiration. 
Sudden loss of voice indicates involvement of 
the laryngeals. The knee-jerks in the early 
stages of the disease may be exaggerated, later 
they are completely lost. The superficial re- 
flexes can generally be elicited, though in other 
instances they al^ are lost. The muscles 
quickly waste and, in the atrophic forms, may 
dwindle to almost nothing. In such cases 
movement is impossible, the patient becoming 
completely bedridden. The reaction of de- 
generation is present. Foot-drop then is often 
seen. The gait is generally described as 
characteristic, the toes drag along the ground 
and the patient, to avoid this, lifts the feet 
high. 

Temperature . — This is not altered. If any 
rise occurs it is due to complication by malaria 
or some other disease. 

(6) Mild Forms. — In these forms the difienmt 
symptoms are of a much lighter nature than 
those described above. Though the cardiac 
action may be excitable, especially after exer- 
cise, the organ is not dilat^, and there is no 
special difiictilty in breathing. The oedema also 
is slight, perhaps only limited to the anterior 
parts of the tibia, while the paralysis may be 
insignificant and not sufficient to prevent the 
patient from using his limbs and walking about. 
The knee-jerks are generally absent, however, 
and the muscular power when tested is dis- 
tinctly diminished. 

3. Acute pemidoiis form.— The name “ ful- 
minating ” has also been applied to this very 
deadly form of the disease. The patient is 
seixed suddenly with severe dyspnoea, cardiac 
oppression, tachycardia, and all the signs of 
a rapidly filing heart. He gasps for breath, 
is deeply cyanosed, the veins in the neck stand 
out engorged with blood, and in the space of a 
few hours he is in extremis and quickly dies. 
The explanation of this form is that the vagi 
have heen specially attacked, their structure 
being more or less completely destroyed. 

DiUfiiosie. — The afiection of the heart, the 
oedema and the loss of knee-jerks, are the three 
pzincipa] factors by which a diagnosis of beri- 
beri may be made. The other forms of peri- 
ls phetal neuritis have other special symptoms 
it mujrhich help to differentiate them— for example, 
meige umor of the tongue in the alcoholic, diarrhoea 
inatanpd pigmentation in the arsenical, the blue line 


on the gums and colic in the lead, and the 
throat in the diphtheritic. In addition to 
these, however, diseases in which oedema is met 
with must be distinguished. Brighfs disease 
will be accompanied by albumin and casts in 
the urine, but no neuritis, while heart disease 
will exhibit the characteristic murmurs, also in 
the absence of neuritis. Cases with signs of 
neuritis, absent knee-jerks and pain on grasp- 
ing the calves, may, if albumin is also present, 
furnish difficulties. Further, it is quite possi- 
ble for cardiac and renal cases to develop beri- 
beri, when a correct diagnosis is not so easy. 
On the whole, however, if the case is investi- 
gated thoroughly, no great difficulty arises in 
saying whether it is one of beriberi or not. 

Prognosis. — This largely depends on 
whether the patient can be taken into hos- 
j)ital. If he is allowed to go about with little 
or no attention, deatli is very liable to occur. 
Cases admitted into the Albert Dock Hospital, 
in London, if they survive the first three days, 
almost invariably recover. Acute fulminating 
cases die, whatever is done, and so also do cases 
where vomiting is a prominent symptom. Loss 
of voice, indicating paralysis of the laryngeal 
muscles, is a grave sign. 

Trentment.—Prophylactically, highly jk)!- 
ished rice should not be allowed as the sole 
diet. In theor}- such a procedure seems simple, 
but in practice it is not so. Many natives do 
not like unpolished rice, and refuse to eat it. 
Future generations will gradually, no doubt, 
become educated to this point, but, for the 
present, it may be necessary to add substances 
rich in vitamins to the polished rice or other 
defective rations. To this end Cooper advises 
egg-yolk, heart-muscle, liver, nuts, barley, and 
lentils ; heart and liver, according to him, con- 
taining the antineuritic substance in high con- 
centration. Extracts of rice polishings, yeast 
2 oz. daily, beans (katjangidjo), and Mar- 
mite ” in one-cube doses twice a day as an 
alternative to dry yeast, have also been re- 
commended. 

When the disease occurs it is essential that 
the patient be confined strictly to bed and, ii 
at all bad, he should be prevented from sitting 
up or moving suddenly. This complete rest 
in bed, with the change of diet, is often all 
that is required. Where dyspnoea and cardiac 
distress are prominent, and the right side o! 
the heart is much engorged, bleeding may 1 m 
tried. Amyl nitrite will also help to relieve th< 
oppression, and, after the urgent symptom 
have subsided, digitalis in small doses may b 
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administeied. A dry diet is essential for cases 
with cedema, and to this should be add^ rice- 
polishings, yeast, or katjangidjo beans After- 
wards, when the acute stage is passed, the 
paralysis and atrophy of the muscles must be 
attended to, massage and electricity being the 
best means for this purpose. Once the Wrt 
has become normal the patient may be allowed 
up, but care must still be exercised till all 
signs of paralysis have disappeared. The 
patient finally should be warned against going 
back to his old diet, as otherwise he may get 
another attack. q q 

BIER’S TREATMENT (Artificial I’aasive 
Hypersemia). — ^A method of producing passive 
congestion by mechanical means, and there- 
by imitating the hyperasmia and serous exuda- 
tion resulting from inflammation. It is especi- 
ally applicable to diseases of the limbs, but may 
also be used for sinuses, carbuncles, and other 
inflammatory lesions elsewhere. In the treat- 
ment of cellulitis, arthritis — whether suppura- 
tive, rheumatoid, or tuberculous — whitlows, and 
other affections of the limbs, a broad, soft 
rubber bandage is bound round the limb on 
the side proximal to the lesion, sufficiently 
tightly to cause reddening and swelling below, 
but loosely enough to prevent (lyanosis, pain, 
or interference with the pulse in the. artery. 
It is usual to apply the bandage at first for a 
short time (half to one hour) until the degree 
of dis<!omfort and the effect are observed, 
but with proper precautions it may be allowed 
to remain for the greater part of the twenty- 
four hours. Kenewal of the treatment at short 
intervals is more satisfactory than a continuous 
long application. For the treatment of local 
inflammatory conditions of the trunk or head 
and neck special suction cups have been de- 
vised. The method is similar in principle to 
that by flight’s salt solution, with which it 
may be corabmed. Fr,.„erick Lanomead. 

BILE-DUOT8, CONGENITAL STENO- 
SIS OF. — ^A condition characterized by partial 
or complete occlusion of the bile-ducts, 
accompanied by cirrhosis of the liver. 

Etiology. — The causation is obscure. One 
view is that there is a failure on the part of 
the ducts to form a proper lumen, and that 
this is followed by cholangitis, which leads to 
their complete obliteration, with subsequent 
cirrhosis of the liver. The other view is that 
there is primary cirrhosis of the liver caused 
by some toxin derived from the mother, and 
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that obliterative cholangitis is seoondaij. 
Agamst the first view are the facts that the 
stenosis varies much in position, and that other 
developmental errors are seldom present. Cir- 
rhosis, too, is a rare sequel to biuary obetruo- 
tion and, when it does follow, it is multi- 
lobular and not unilobular, as in this disease. 
In favour of the second view is the fact that 
(‘irrhosis has been met with occasionally with- 
out any stenosis of the bile-ducts. In some 
instances several children in the same family 
have been affected, and there seems to be a 
very close relationship to grave familial jaundice 
— a form of toxaemic jaundice, in which the less 
acute eases may show early cirrhotic changes 
in the liver. In both diseases the parents 
usually appear to be healthy. 

It is probable that in affected infants there 
is some peculiar susceptibility of the liver to 
toxins derived from the maternal blood, which 
would account for the familial tendency and 
for a case in which twins were bom, one of 
whom died of the disi^ase while the other re- 
mained healthy. 

Whatever be the cause, it is not syphilis, 
though there have been one or two cases of 
syphilitic obstruction to the bile-ducts re- 
corded in infants. 

Patholon. — The site of the obliteration 
varies considerably : sometimes it is near the 
ampulla of Vater, at others it is in the intra* 
liepatic jmrt of the ducts. Partial or complete 
occlusion may occur at several different points. 
In some cases portions of a duct completely 
disappear. Hound the stenosed areas there is 
increase in fibrous tissue, and the lumen of 
the duct shows inflammatory changes. There 
may be inflammatory thickening of the wall 
and mucous membrane of the gall-bladder. 
The liver is large and dark-green in colour, and 
its surface is leathery. It is very firm on 
section. Microscopically the cirrhosis is wholly 
or chiefly unilobidar. The majority of the 
liver .cells are normal, but some are necrosed. 

Symptomatology. — The child usually ap- 
pears to be healthy at birth. The first au 
most important sign of the disease is jaundice. 
This may be present at birth, but more often 
appears between the second and iourteenth 
days. It gradually deepens and becomes in- 
tense, though it seldom assumes the deep-meen 
colour seen in prolonged jaundice in amlti. 
At first there may be fluctuations in ita ^ 
tensity. To begin with, normal meconiiitt ^ 
passed, but the stools soon become wUle iils 
are often hard and dry. The urine 
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bile pigment and stains the napkins. The 
liver and spleen grow large and hari. At first 
the child remains well nourished, but, if it 
survive many weeks, becomes much wasted 
Hfldmorrhages are common. They occur most 
often from the umbilicus, but epistaxis, hsejnu’ 
temesis, bleeding from the bowel, and purpura 
are not infrequent. Early haemorrhage usually 
means early death. Death takes place between 
the seventh day and the eleventh month, 
generally in the third or fourth montlis, and 
is usually due to toxaemia marked by increased 
drowsiness, coma and convulsions, or to some 
intercurrent disease. 

Diagnoait , — ^At first the diagnosis is diffi- 
cult. The onset is indistinguishable from that 
of icUrm neomtorumj but the increasing jaun- 
dice and loss of colour in the stools soon show 
the presence of a more serious condition. TJjc 
occurrence of haemorrhages distinguishes it from 
catarrha' jaundice, which is rare at this age. 
Grave familial jaundice has the same dat(^ oi 
onset, but is very rare in England. In this 
disease the stools generally remain colon n'd. 
severe anaemia may be present, and its ( oiirsc 
is more rapid. Jaundice due io infection from 
the umbilicus causes more sev(»re constitutional 
symptoms accompanied by fev<^r, and th<j sej^tic 
focus is generally recognizable. The pi’csenee of 
vomiting and diarrhaja also s«*rv(?s to differen- 
tiate it. WinckeVs disease, due to intestinal in- 
fection, also follows a more 8ev(?re and rapid 
course, and is characterized by lisemoglobinuria . 
cyanosis, and diarrlioea. IlcBmolytic jaundice, 
which is often familial, seldom show.s its^*lf so 
early. The jaundice is lighter, the fsBces arc' 
dark, the urine, though highly coloured, con- 
tains urobilin but no bile pigment, and the rcnl 
blood-cells are fragile. 

If the child lives for some weeks, the enlarged 
hard liver and spleen distinguish congenital 
stenosis from all these conditions except 
heamolytic jaundice. 

Prognotii* — In cases proved to belong to 
this group, death invariabiy takes place. 
Familial cases and those with early haemor- 
rhages are usually fatal within a fortnight of 
birth. In milder cases the infant may survive? 
for two or three months, but never as long 
as twelve. 

A few cases of prolonged jaundice have been 
met with in families in which other children 
had this, disease and have recovered. It is 
possible that they may have been slight cases 
of the same disease, with dirhosis of the liver 


Treatment* — Operation is not justifiable. 
The stricture can be relieved in very few cases, 
and there is gre^t risk of death from hcemor- 
rhage, and even if the stricture is relieved 
the cirrhosis causes a fatal issue. No medical 
trc'atmcmt can cure this disease, but it is wise 
in any given instance to tiy the effect of mer- 
curial treatment in tlie hope that it may be 
one of the rare easea of syphilitic obstruction. 
Lif<? may be ])rolonged slightly by subcuta- 
neous infusion of saline or by the administra- 
tion of sodium bicarbonate or citrate in large 

E. A. COCKAVNK. 

BILE-DUCTS, INFLAMMATION OF 

{see CnoLEcvsTiTis axu Cholangitis). 

BILE-DUCTS, OBSTRUCTION OF (see 
Jauxdtcb). 

BILHARZIA8IS (see SriiTSTosoMTASis). 

BILIARY CALCULI (see Gall-stonks). 

BILIARY COLIC (sec Gall-stokks). 

BILIOUS ATTACKS. The tenii ^^lilious 
attack ■’ has a ])()pular rather than a scientific 
inclining. Jt dpnot(?s, however, a fairly de- 
finite grou]) of sym])toms. Tlie j>atient is dull, 
languid, irritable?, and often depressed. There 
is a great distaste for food, usually accompanied 
1)V thirst. Nausea and Ju'adache are present, 
and, in severer c^^ises, vomiting. At first food is 
returned ; later the vomiius may consist chiefly 
of bile and mucus. Sometimes the vomiting 
rapidly r(‘lieve.s tin; symptoms, but this is by 
no means always so. The tongue is coated 
and the bniatli foul. Con.sti]>ation is tlie rule, 
hut it may be rt^jilaced or suf:(?<?(?ded by diar- 
rhoea. An icteric tinge? may be noticed in 
the conjuTictivee. Tin? urine is scanty, high- 
coloured, and laden witli urates. The con- 
dition is common in (.hildren and in gouty 
people. Fr(?quently it can lx* ascribed to a 
definite indiscretion in diet, sucli as tlie taking 
of an indigestible meal, or one wliich is too 
large or too rich, or an alcoholic excxjss may 
be the cause. In th<*.s(? circumstances the 
term “ bilious attack ” is jiractically synonym- 
ous with “acute dyspepsia.” Some patienta 
exliibit an idiosyncrasy for certain kinds of 
food and develop an attack if they transgress 
rules of diet which are sjieciaJIy applicable to 
themselves. In other instances the effect 
seems to be a cumulative one ; no indiscretion 
can be remembered, yet the elimination of a 
particular form of food from the dietary may 
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prevent recurrence of the attacks or diminish 
their frequency. 

Attacks may also be due to uncorrcoted 
errors of accommodation or refraction. Slight 
and unsuspected astigmatism is said to be a 
common cause. 

Psychical disturbances })lay a part in cer- 
tain cases. There are some j)erson8 for whom 
any exceptional excitement leaves an attack 
in its wake. Between bilious attacks and 
migraine there is a close relationship. Not 
only do the symptoms of a bilious attack 
form part of the clinical picture of migraine, 
but suc.h attacks in childhood may be ref)laced 
by genuine migraine at ])uberty. Cyclical 
vomiting is so nearly alli«Hl that it is impos- 
sible to differentiate between them in many 
cases. In cyclical vomiting, however, the 
attacks bear no relation to diet, and the degree 
of toxBBinia may be much more profound (see 
Vomiting, Cyoltcal). 

It is important to be^r in mind that chronic 
and subacute appendicitis may manif<»st them- 
selves clinically as “ bilious attac'.ks.’’ 

Treatment.- -No hard-and-fast rule can be 
laid down by which the attacks can be pre- 
vented. An (mdeavour must be made in each 
case to ascertain in what direction the fault 
lies. The diet and liabits of the patient must 
be regulated, a free action of the bowels en- 
sured daily, and any defect of refraction or 
accommodation corrected. Regular adminis- 
tration of alkalis after meals will often lessen 
the frequency and severity of the attacks. In 
gouty subjects an after-dinner blue pill, fol- 
lowed by a saline in the morning, is often a 
useful preventive measure. For the attack 
itself the patient should remain in bed. A 
period of starvation is better than any food. 
The most efficacious remedy is calomel or 
some other mercurial purge f()llow(Ml by 
salines. When the appetite returns, food 
should be given sparingly at first. Holids are 
usually borne better than milk. Fats, except 
in the form of butter, should be avoided until 
convalescence is well established. 

Frederick Langmead. 

B. I. P. P. TREATMENT (sec Wounds, 
Treatment of). 

BIRTH INJURIES.— Birth injuries may 
occur as the result of normal labour, but are 
much more frequently due to manipulative 
interference. Prophylaxis lies to a large ex- 
tent in careful antenatal examination, with a 


view to ensuring that the infant does not grow 
too krge for the pelvis in question, and to con- 
verting, where possible, abnormal into normal 
presentations. If labour is in progress, pre- 
ventive treatment consists in allowing and 
encouraging the natural processes, or, if instru- 
mental or other artificial means of delivery 
must be undertaken, in performing these 
without undue haste or force, and changing, 
for exanii)le, posterior positions to anterior, 
manually, before making traction with forceps. 

The commoner birth injuries are the follow- 
ing: - 

1. Caput suocedanenm.— This is a diffuse 
swelling of the scalp, produced over the part of 
the fcetal head that presents during labour. It 
is considerable when there has been difficulty in 
the passage of the head through the pelvis. It 
is an (iMb^ma of a j)art free from pressure pro- 
du(5ed because the ring of tissue above it is so 
firmly compressed as to retard the return flow 
of blood from the f)art. By its position the 
presentation of the c.hild can be confirmed 
after birth. The swelling is present at birth, 
and gradually diminishes in size, disappearing 
in twelve to twenty-four hours. No treatment 
is required. 

2. Cephalhmmatoma is sometimes confused 
with cajmt auccedaneum. A defined fluctuant 
swelling on the vault of the cranium caused by 
heemorrhage under the periosteum, it may be 
single or multiple. It is limited by the sutures. 
Its greatest size is reached within two to three 
days after delivery. Absorption is slow, taking 
sometimes as long as three months. During 
absorption a hard ridge forms round the cir- 
cumference of the swelling, and may give a 
false impression of a depressed fracture. No 
treatment is called for, 

3. Depression of the bones of the dnill or 
fractures may occur, the latter almost always 
due to instrumental delivery and associated 
with haemorrhage, extra- and intracranial. De- 
pressions may be reduced spontaneously or 
may be aided by gentle pressure of the skull 
in their long axis. If they remain, operative 
measures for the elevation of the bone should 
be undertaken, as in all cases of depressed 
fracture. 

4. Intracranial hssmorrlwe may occur apart 
from fracture, and sometimes in spontaneous 
deliveries. The clot formed is almost always 
subdural. The symptoms take from three to 
four days to develop. The prognosis is ba^ 
but not absolutely so. Help may be givw 
by the use of an ice-cap, sedatives per 
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and the injection of human or horse-serum. 
Syphilitic infants are subject to such hemor- 
rhage. In infants who survive there is great 
probability of an abiding spastic paralysis. 

5. Facial paralysis is usually of a temporary 
nature, passing oil in a few days ; it is due to 
pressure of the anterior blade of the forceps 
upon the 7th nerve, as it emerges from the 
stylo-mastoid foramen. 

6. Hssmatoma o! the stemo-mastoid muscle. 
— healthy muscle is not easily injured. 
Rupture of certain fibres may occur as the 
result of traction associated with torsion of 
the head, or the muscsle may be crushed with 
forceps, and heemorrhage occur into its sub- 
stance. The head is turned towards tiie 
affected side. Si>ontaneou8 recovery is the 
rule, and, unless infection takes p]ac<s there 
is no shortening. 

7. Injuries to nerves causing paralysis.— The 

most common injury is that which i)roduce8 
“ Erb-Duchenne paralysis.” The 5th and 
6th roots of the brachial plexus are dragged 
upon, or pressed with the forc(‘ps, and, as a 
result, the arm lies limp at the side with tlie 
hand rotated inwards. This subject is dealt w^tli 
more fully under Spinal Nerves, Lesions of. 

8. Fraciiires of the clavicle, humerus, femur, 
and other bones. — Fracture of the clavicle in 
its outer third is not uncommon. A small 
pad of cotton-wool should be })laeed in the 
azUla, and the arm bandaged to the side. The 
humerus is sometimes broken in delivery of 
the arm in breech cases; sejmration of an 
epiphysis readily occurs. The femur is also 
sometimes broken in breech delivery, but this 
should not occur ; here again sejiaration of 
an epiphysis is the more common injury. 
The best method of tre^itment is to bind the 
thigh against the abdomen, using a light splint 
on the outer side of the thigh. 

Frances M. Huxley. 

BIRTH PALSY (see Spinal Nerves, Le- 
sions of). 

BISMUTH MEAL (see X-rays, Diagnostic 
Uses of). 

BLAOKWATER FEVER (syn. Hsemoglo- 
binuiic Fever). — This dreaded disease is charac- 
terized by the urine containing much hsDmo- 
g)iobin and methsemoglobin in solution. Best 
known in Tropical AMca, it occurs also in 
South America, in Mesopotamia, in the Bal- 
luiis, in some of the Mediterranean islands, and 
in parts of India, the Malay States, and Solomon 


Islands. There is reason to believe that it is 
more common now than formerly, though 
statements that it did not occur in certain 
countries, such as India, must be received with 
c‘Riit)on, as ofton this statenjent should be 
modified to “ was not generally recognized.” 

Etiology* — The causation of the disease is 
not known. Special parasite^) have been de- 
scribed, but none is generally admitted to bo 
the cause. There is much blood destruction, 
and ])ortions of cells may be found included in 
phagocytes ; many believe that some of the 
bodies described as parasites are such included 
remnants of the red cells. 

The disease occurs in j)erson8 who have i)re- 
viously had malaria, and malaria parasites may 
be found in the blood if it is examined before 
the onset. They may appear again some days 
aft»er recovery, but are rarely seem during the 
attack. Those found after the attack are 
usually benign tertian. An increase in the 
])roportion of large mononuclear leucocytes, 
and occ asionally leucocjies containing pigment, 
are met with during and after an attack ; in 
fatal cases recent pigment may be found in the 
connective-tissuc! ccdls in the liver and other 
organs. Tliere is clear evidence that in some 
cases quinine may, after malaria, produce 
hfiemoglobinuria ; but blackwater fever is not 
a direct i)oisoning by quinine, nor is it closely 
dependent on tbe dosage of that drug. 

The conditions inducing black wattir fever 
appear to be (1) regular use of quinine, (2) an 
infection with malaria, st^vc're or slight, and of 
any species, (3) an irn^gulai’ course of quinine, 
usually with (4) chill or exj>osurc. 

It (lannot be s^iid tl»at tJuise cojiditioiis are 
invariable, but they are usual. Cases may 
occur, it is statc-d, in which no quinine has been 
taken, and rankly but more c-ornmonly in per- 
sons who are regularly taking quinin<‘- without 
any increase or alteration of the dose. These 
cases arc exceptional. A slight alteration in 
the d(»8e sometimes suffices. A man who had 
been taking 5 gr. a day regularly for eighteen 
months cliangeci liis method to 10 gr. twice a 
week, and after the change developed liis first 
attack of black watt^r fever. In another case a 
course of intramuscular injections of 9 gr. of 
quinine twice a day was clianged to 10 gr, 
three times a day by the mouth, with the same 
sequ(d. 

Most of the cases met with in England are 
singularly like each other as regards history. 
Quinine in 5-gr. doses has been taken regularly 
in West or East Africa, Burma, or the Malay 
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States. On the way home quinine is discon- 
tinued, with the result that a mild attack of 
malaria follows. The use of quinine is now 
resumed, but only when the j)atient feels there 
is need for it, or when fever is coming on, and 
is discontinued when the fever is under con- 
trol, again to be taken whcm he feels feverish. 
One day or night he gets thoroughly chilled, 
whether shooting, fishing, dancing, or going 
out, and takes perhaps a lO-gr. dose of quinine ; 
a few hours later he is down with blackwater 
fever. These attacks in England are some- 
times the first, but tliey need not be so, and 
in persons who have had blackwater fever, and 
subsequently malaria, special caution as re- 
gards the use of quinine has to be exercised on 
account of their special liability to the disease. 

It is not to be disputed that there are j)er- 
sons who, after one attack of blackwater fever, 
may have others induced by small or large 
doses of quinine, but in the great majority of 
cases the relationship of malaria, quinine, and 
blackwater fever is a comidex one. 

The greater prevalence of blackwater fever, 
during recent years, in places where it was 
previously rare or unknown, is singularly 
associated with the increased frequency of a 
regular use of quinine as a proi)hylactic mea- 
sure ; though in individual cases the actual 
attack o<Hnirs after the cessation of the regular 
use of quinine. 

Symptomatology and pathology* The 

onset is suddcui, usually with a rigor, and often 
with pain in the liver or the renal region. This 
pain may be severe and ])er8istent, but mon^ 
often lasts only an hour or two. Shortly after- 
wards there is an urgent call to micturate and 
the urine appears black. When diluted, or 
when the urine is shaken u]) in a bottle, its froth 
is })ink from the dissolved haemoglobin. Exam- 
ined by the spectroscope after dilution, the 
bands of oxyhaemoglobin and sometimes of 
mcthaemoglobin are found. If the urine is 
allowed to stand, a large flocculent deposit 
appears, and the superjacent fluid is clear in 
thin layers, and when diluted, in tliicker. The 
deposit is mainly amorphous, but numerous 
casts coloured with haemoglobin are found 
and, exceptionally, red blood-cells. Later on in 
the disease there are epithelial cells from the 
bladder, the ureters, and the pelves of the 
kidneys. After a time the urine clears, but 
for a variable of days contains albumin 

and for weeks, or even longer, casts of the 
lenal tubules. 

The course of the disease varies greatly. 


Sometimes the urine clears in a few hoiM; 
one, two, or three days elapse in severe oases, 
and sometimes, in fatal ones, the urine does 
not clear for over three days. 

Another form consists of a series of mild 
attacks. The urine clears or nearly clears in 
one or two days, but after, a brief interval again 
becomes loaded with heemoglobin, and again 
clears. In tht^se relapsing the urine may 
not bo quite clear for a week or more. 

The heenioglobin is derived from breaking* 
down red corpuscles, and free heemoglobin is 
found in the blood-serum. In the liver and 
renal cells hiemoglobin granules are present ; 
these <?ells contain iron in a state of loose 
combination, so that the reactions for in- 
organic iron are obtainable. All the tissues 
are stained a yellowish colour from the deoom- 
])ose(l haemoglobin in the blood-serum, and this 
colour is visible in the conjunctiva and skin. 
In other words, a haematogenous jaundice is 
present. 

The rapid blood destruction soon leads to 
})rofoun(i anaemia, so that in a three-day attack 
the red cells may be little more than one million 
per c.mm., instead of about five millions. 

Prominent symptoms, in addition to the 
“ blackwater,’’ are therefore anaemia and 
jaundice. The dissolved haemoglobin appears 
to exert a toxic effect, for pyrexia, frequent 
rigors, and sometimes delirium are conc.omi- 
tants while this blood . destruction is taking 
]>lace. Towards the end of the i)eriod and 
after it, the sighing, breathlessness, and rest- 
lessness of the ))rofound anaemia are to be 
noted. 

The chief danger, however, is not the anaemia 
and jaundice, b^ut is due to the mechanical 
obstruction of the renal tubules attributable to 
the deposition in them of the albuminoid 
deposit from the urine. This may take place 
along the whole length of the tubules, but 
more frequently the bulk of the deposit accu- 
mulates m the pyramids. Obstruction of a 
large number of systems of tubules may then 
octmr, and more or less (complete suppression 
of urine result. The su{>pre88ion may supM- 
vene early, but usually occurs when the mine 
becomes less loaded with haemoglobin and be- 
gins to clear, for at that time the natural flow 
of urine diminishes. The haemoglobin <dis* 
solved in the blood acts as a powerful diuretic, 
so that, at first, two, three, or even more times 
the normal secretion takes place. As the over- 
stimulated renal cells cease to act and His 
amount of fluid withdrawn from the htAj 
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deoieases, there is danger of a diminution of 
the flow, and therefore of such deposits taking 
place md blocking the tubules. 

When suppression sets in, the prognosis be- 
comes much more unfavourable. The sup- 
nression is rarely complete, and, if a catheter 
oe passed, a few drachms of urine may be 
obtained in the twenty-four hours ; but it may 
be several days before there is enough urine 
in the bladder to be passed voluntarily. Death 
usually occurs within two or three days of the 
onset of suppression, but in rare cases may be 
deferred for a week or so. The casts blocking 
the tubules being soft, there is a possibility 
that they may become dislodged and the flow 
of urine re-established, for the renal structure 
is quite healthy. This re-ejiitablishment of the 
secretion is not rare after eighteen or twenty* 
four hours of suppression, and may occur with 
recovery of the patient after five days of sup- 
pression, or, as in one remarkable case, after 
flight days. This (iomi)Iication is the main 
cause of death in blackw^ater fever. Ancemia, 
particularly if no special precautions are taken 
and the j)atient is allowed to sit u]) and move 
about, is perhaps the second most coirnimn 
cause, usually by sudden cardiac failure, T\u\ 
severe and continuing fever and liyperpyrexia, 
wWch may i)ersist for many days after the 
urine has cleared, may prove fatal. Inter- 
current disease, such as jmeumonia, hepatitis, 
and liver abscess, are all occasional sequelae 
that may have a fatal termination. 

Trwtmant* — As no organism is known, 
there is no specific treatment, though it is 
claimed by some that salvarsan and its modi- 
fications give good results. With a ])ro]»er 
understanding of the pathology of the disease, 
however, the main dangers can be avoided. 
The disease tends to run a limited course, and 
causes no organic lesions, so that recovery is 
rapid. 

We cannot check or control the haimoJysis, 
but we can prevent the deposit in the renal 
tubules of the material which forms the casts. 
It is essential to flush the renal tubules by 
maintaining a free flow of urine from the onset 
of the disease. The hflemoglobin dissolved in 
the serum acts as a powerful diuretic, but 
enough fluid must be supplied to cause the 
flow of urine to be at least two or three times 
the normal amount, especially in the earliest 
stages of the disease, when probably the block 
commences. As the normal rate of secretion 
yw ges about 2 os. per hour, and as the rigors, 
fever, and sweating dispose of some fluid, the 
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aim should be to supply ^10 oz. of fluid per 
hour from the onset of the disease. It can be 
given by the mouth in small quantities — say 
one wineglassful at a time, slowly sijjped. If 
vomiting pre(;ludes fluid from being taken by 
the mouth, it should be given by the rectum. 
Eight ounces with a little salt (a teaspoonful 
to a pint of water) should be given warm and 
injected very slowly and as high up as possible. 
If 8 oz. fail to be retained, moni success will 
probably attend the injection of 6 oz. The 
injection should be repeated hourly if no fluid 
is taken by the mouth ; but even if fluid can 
be given orally, an injection every two, four, 
or six hours will be b(*n(*ficial. Some author- 
ities j)refer that no fluid should be given by 
the mouth, but all by the rectum. 

If commenced early, this line of treatment 
usually ]mivents suj)pression. If not, it should 
still lie adh(^red to, and large subcutaneous 
injections of normal saline administered in 
addition. During this stage no aperients 
should be given, as it is desirable that all 
fluid should pass through the kidneys. 

The danger of death from anaemia and car- 
diac. failure is much diminished by careful 
nursing and absolute rest, both during the 
late stages of the disease and for some days 
after the urine has cleared. 

Among drugs, oi)ium is of high value, par- 
ticularly when HU})|)ression lias been allowed to 
supervene. Morphine either by the mouth or 
hypodermically (i^, i,or A gr.) will check the 
vomiting and allay the rcsthissness ; it (jan be 
continued safely iji small doses for several 
days; during the sice,]) that follows, the flow of 
urine will sometimes be re-(‘stablished. Calomel 
is used by some. After the urine lias cleared 
there is often some secondary fever, which is 
best troat(*.d by J)U^gati^'es. The blood must 
be examined, however, for the flavor may be 
malarial and require small doses of quinine 
commen(;ing with J gr. and slowly increased. 

C. W. Daxikls. 

BLADDER, EXAMINATION OF (see 
CvsTosconv). 

BLADDER, INFLAMMATION OF (see 
Cystitis). 

BLADDER, NEW GROWTHS OF.— 

By far the most im]>ortant tumours of the 
bladder are the villous ])apilloma and the 
malignant eiiithelial growths, which together 
constitute over 90 ])er cent, of all vesical 
tumours. The other epithelial growths (ade- 
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noma and cholesteatoma) and all the con- 
nective-tissue tumours (fibroma, myoma, an- 
gioma, and the various types of sarcoma) are 
so rare that they need no further mention. 

Etiology* — ^Very little is known on this 
point. It has been suggested that as bladder 
tumours arc usually situated near the ureteric 
orifices, they may be duo to some irritating 
constituent of the urine excreted by the corre- 
sponding kidney; but against this is the fact 
that the urinary stream is directed away from, 
and not towards, their usual site. Work«?rs 
in aniline dyes, and those affected with schisto- 
somiasis, are eBj)ecially prone to suffer from 
them. This applies both to papilloma and to 
c.arcinoma. The age-incidence is usually from 
3() to 50 for papilloma, and from 10 to 60 for 
carcinoma. Papillomata are occasionally met 
with between the ages of 20 and IK) ; before 
this they are very rare. Nearly 80 j)cr cent, 
of all bladder tumours occur in males. 

Villous Papillomata of the Bladder 

These are usually citcnl as being typically 
benign growths. That description is true from 
a histological {)oint of view, but clinically they 
exhibit many features which suggest either 
local malignancy or that they constitute a 
preoancerous condition. 

Pathology. — They may be pedunculated or 
sessile : generally the stalk is so short that the 
lower branches are in contact with the bladder 
wall ; they are then termed subscssile. From 
the central stalk numerous branches are given 
out in all directions ; these divide and redivide 
imtil the terminal twigs arc long, thin fila- 
mentous processes. Each x)rocess is composed 
of a central core of connective tissue, contain- 
ing one or more large blood-vessels, and covered 
by transitional e])itheliuiii. The growths are 
of a whitish-grey colour, and juay be of any 
size up to that of a Tangerine orange. If the 
villi are long the tumour has the appearance 
of delicate moss or seaweed ; if they are short 
and close- set it resembles a cauliflower. The 
shorter they arc the more likely is the growth 
to be malignant. If the epithelial covering is 
composed of many layers of cells, which are 
irregular in shape and size, and which do not 
follow the typical arrangement of transitional 
epithelium, the tumour should be considered 
malignant, even though no definite down- 
growth of the epithelial cells through the base- 
ment membrane can be found. Such tumours 
show a decided tendency to become multiple 
in the early stages of the disease, and always 
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infiltrate the bladder- wall in the later, wheQ 
they are typical malig^nt epitheliomata. 

The most common site is above and to the 
outer side of the ureter. Very often the orifice 
is hidden by an overhanging growth. The 
tumours are occasionally multiple when the 
jmtient is first seen, but as their ceUs have 
the power of grafting themselves on normal 
mucous membrane, and so producing “ con- 
tact growths,’^ it is probable that they all ori- 
ginate from a single tumour ; in these cases 
the largest growth is usually situated near the 
ureter. They tend at first to surround the 
trigone, involving the lower part of the lateral 
and posterior walls of the bladder, but ulti- 
mately they spread over the entire mucous 
membrane. Tlie trigone itself and the apex of 
the bladder are the last parts to be involved. 

Symptoms and diagnosis. — ^Heematuria 
is usually the only symptom. The patient, for 
no reason that he can assign, passes blood- 
stained urine. Generally the hfiemorrhage is 
fairly copious. The first jwrtion of urine passed 
may be nearly clear, but it becomes more and 
more bloodstained as the bladder is emptied. 
Short irregularly-shaped clots may be passed. 
There is no pain, except when clots are passing 
down the urethra. After a period of a few 
hours to a cou]>le of days the bleeding ceases, 
only to return later. At first the intervals be- 
tween the attacks of h83morrhagc are to be 
reckoned by weeks or even months, but they 
tend to become progressively shorter until 
some blood is passed every day. The patient 
becomes anaBiuic, but not emaciated. Ooca- 
sionally fragments of growth are passed, or 
may be snared in the eye of a catheter. It is 
unwise to trust to the microscopical examina* 
tion of these fragments, as by this means cancer 
cannot be excluded. Sometimes there is diffi- 
culty in micturition, or even retention ; this 
may be due to bloodclots in the bladder, or 
to a growth blocking the internal meatus. A 
tumour situated at one ureteric orifice may 
cause a hydronephrosis from back-pressure. 
The symptoms of a swelling in the loin,, and 
hematuria, may then lead to the mistaken 
diagnosis of a renal neoplasm. Cystitis seldom 
arises spontaneously, but these cases are exr 
ceedingly liable to become infected by mstru- 
ments. The diagnosis is completed by means 
of the cystoscope, which enables the sUe, posi- 
tion, number, and nature of the growths to Jbe 
determined. If cystoscopy fails, as it may db 
when the tumour is so lar^ that it almost iSi 
the bladder, an exploratory cystotomy sboiild 
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ibe penfoimed. Oocasionally a large papilloma oeUs, which are extremely irregular in shape 
can be felt by combined rectal and abdominal and size, and do not follow the regulw arrange- 
poWtion. ment of transitional epithelium. Masses of 

TnffMtmonf consists in oi)eTation or in epithelial cells may be found in the l^ph- 
destruction of the tumours by fulguration spaces of the stalk, which is then thick and 
(diathermy, q.v.). hard, but on the other hand the pedicle may 

Resukta — Until recently the open operation not be infiltratc^d, and the diagnosis cannot be 
has been followed by a large number of recur- made from its condition alone. In many cases 
renoes (28 per cent., Rafin), but most of these these malignant ])a])illoniata reseinble the be- 
recurrences are undoubtedly due to implanta- nign growths very closely, and the diagnosis 
tion of tumour cells at the time of the opera- can only be made by nutans of the mi(jr^cope. 
tion. The recurrences are frequently multiple. Malignant disease developing from a benign 
sessile, and show a great tendency towards papilloma may only be rec'Ognized under tne 
malignancy, so that the patient's condition mif^roscope, wdurn (cancerous (^hange^ are ob- 
may be made worse by the ojieration. Since served in certain villi, or the transition may be 
this has been recognized, the percentage of ob\’ious to the naked eye. In the lattc‘T case 
recurrences has fallen enormously. My own one ])ortion of tlui growth appears to be typi- 
figures are as follows: Excluding all cases cal ly benign, whilst anotiier is nodular and in- 
operated on within the last three years, 1 have filtrating. On account of this, the discovery 
had 3*3 per cent, of recurrences after excision of apparently benign villi in the urine does not 
of single papillomata, but in every case in W'hich jjreclude malignancy. The earliest malignant 
two or more growths were present there has changes are found in the villi themselves, and 
been a rapid recurrence. However, these w^ere not in th(^ stalk, as was forinerly sujiposed. 
with one exception recurrent tumours when 1 (h) l'ht?re arti two varieties of malignant 

first saw them. I have had 12 jier cent, of Missile growths. The first is a luxuriant growth, 
recurrences after diathermy (again excluding wdth long villi, that spreads over large areas of 
cases treated within the last three years), but the bladder-wall ; it is very friable, gives rise 
with two exceptions all these were easily cured to severe hBBiiiorrhage, and, if the bladder is 
by the same means. One was a case of ex- infected, sloughs extensively. At first there 
tensive recurrence after four jirevious ojicra- is little infiltration of tlu*- bladder- wall. The 
tions, and was really malignant ; in the other second type is the “ nodular tumour.'’ To the 
a prostatectomy was performed and the growth naked (*ye this growth do(js not ajifiear to be 
removed at the same time. I now hold that villous. The j)ro(?esses are short, and closely 
diathermy is the best treatment for all benign ])acked, and liavc a tendency to anastomose 
papillomata, but the jiatient should return for together, and the true nature of the tumour is 
cystoscopy every six months for three years, only revealed by the microscope. It has a 
If a small recurrence is noticed it can be sharply defined edge, with a rolled margin, 
destroyed immediately. and a somewhat dej)resBed centre. Often 

cracks or fissures run across it, and from these 
Malignant Tumours of the Blaudkr the lileeding arises. The tumour grows .slowly, 
These tumours are best divided clinically but the whole thickntiss of the bladdctr-wall 
into villous and infiltrating growths. The under it is infiltrated early. A blooddot, 
distinction is not absolute, as in the late stages slough, or (;a]> of jdiosjdiates is often found 
of the disease all the villous malignant tumours adhering to the cemtre of the tumour, 
infiltrate the bladder-wall. (2) Infiltrating growths are characterized by 

Patholofy. — (1) ViOoiiS growths may be a widespread infiltration of the bladder-wall 
pedunculate or sessile, (a) Malignant pedun- without much jirojection of the tumour into 
eidaied papilloma may arise from a benign its cavity. They are squamous-iellcd, cylin- 
papilloma or may be malignant ah initto. In drical-cclled, and alveolar c.arcinoma. The 
the latter, case the villi are stunted and closely tumours are sliglitly raised, irregular and 
packed, giving the tumour the appearance of nodular. Often the mucous membrane is 
a cauliflower ; occasionally they are so small puckered and thrown into irregular folds. At 
that they are not recognizable to the naked first it is intact ; later on it becomes ulcerated, 
eye, the growth then appearing solid and and only then does the hajinaturia begin, 
lesembiing a mulberry. Microscopically the Metastases.— The glands most frequently 

; yilli are covered by many layers of epithelial involved are the internal iliac, and after these 
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the lumbar. Metastases at a dintance are not 
common, but have been found in the liver, 
lungs, and spleen, and in bones, especially the 
vertebree. 

SymptoniAtology. — The initial symptom is 
usually hsematuria, whi(*.h occurs in attacks 
just as in benign papillomata. Soon cystitis 
supervenes, generally spontaneously. Once 
this has set in, the clinical ])i(iture is com- 
pletely altered. The symptoms then are fre- 
quency of micturition, pain, and haematuria. 
The frequency is both diurnal and nocturnal. 
The capacity of the bladder is limited, and 
when this limit is reached an uncontrollable 
desire to micturate is experienc.ed. This symp- 
tom readily increases in severity, so that a 
patient who at first can hold his urine for three 
hours soon finds he must pass it at two-hourly, 
hourly, or even half-hourly intervals. At the 
same time the call to micturate is imperative, 
and if it is not responded to immediately the 
urine will be j)assed involuntarily. The pain 
conies on as a sudden diisire to jiass water, 
and continues throughout the act as a severe 
scalding along the urethra, which lasts for 
several minutes after the bladder has been 
■emptied. Often, especially if the tumour is 
covered with a cap of phosphatew, pain at the 
tip of the penis immediately after micturition 
is a marked symptom. Shooting pains down 
the thighs due to involvement of the sacral 
nerves, or a lumbar a(jhc from involvement of 
the ureter, may be present. With the onset of 
cystitis the type of hcematuria also changes. 
Instead of being intermittent it becouHis almost 
continuous. Some blood is passed in every 
act of micturition, though the quantity varies 
greatly. Straining or tenesmus usually results 
in the passage of almost j)ure blood. In the 
later stages of the disease tlie urine is character- 
istic ; it is of a deep-brown colour from altered 
blood, very foul, and when it has stood for 
some time a copious sediment of jjus, shreds of 
necrotic tissue, phosphatic debris, and small 
bloodclots is deposited. 

Diagnosis. — In the earlier stages of the dis- 
ease the diagnosis is made by means of the 
cystoscope. This instrument should be used 
as soon as possible in every (jase of haematuria, 
as in this way alone can malignant tumours of 
the bladder be diagnosed when they are oper- 
able. Later on the bladder base will be found 
to be indurated on rectal examination, or a 
swelling palpated above the pubes. No cancer 
of the bladder is palpable when it is in the 
operable stage. 
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Course. — The duration of the disease varies 
with the type of tumour. In the infiltrating 
growths death takes place within eighteen 
months or two years, in the nodular type the 
patient may live a year or so longer, whilst 
if a benign papilloma becomes malignant the 
duration of the disease may be many years. 
Death is due to exhaustion from pain and loss 
of sleep, to septic pyelonephritis, or to septi- 
esDmia. 

Treatment. — (1) Radical treatment con- 
sists in partial or total cystectomy. The 
mortality after partial cystectomy for small 
circumscribed growths is about 10 per cent., 
and the recurrences after it about 50 per cent. 
The mortality after total cystectomy is almost 
50 per cent. Fulguration gives good results 
in certain cases of malignant ])apilloma, in 
which the stalk and base are not infiltrated, 
but does more harm than good in all other 
cases. 

(2) Palliative. — About two-thirds of the cases 
are inoperable when fi rst seen. Radium is often 
of value, but it should be buried in the growth ; 
radiation through the skin has little value. 
In extreme cases of pain and frequency of 
micturition the ureters may be brought out 
on to the skin, and the urine so deviated from 
the bladder. For severe heeniorrhage a supra- 
pubic cystotomy Tuay be necessary. Morphia, 
diuretics, and bland fluids should be given 
freely. Little can be done by washing out the 
bladder with antiseptic lotions, as it is abso- 
lutely intolerant, and this treatment only in- 
creases the patient's distress. 

J. Swift Joly. 

BLADDER, RUPTURE OF (see Abdom- 
inal Injuriks). 

BLADDER, TUBERCULOSIS pF.^As a 

primary focus of tuberculous infection in the 
body, vesical tuberculosis does not exist, but 
it is said to be primary or secondary according 
to whether it occurs as the original focus in 
the genito-urinary system, or secondary to a 
tuberculous focus in the kidney or in the male 
generative organs. 

Etiology.— Vesical tuberculosis is most fre- 
quent in early adult life, and is more common 
in men. As a primary focus in the urinary 
system, vesical tuberculosis is decidedly rare, 
the infection being carried by the blood-stream. 
In the very great majority of oases the in* 
fection is secondary to a tuberculous focus ih 
a Mdney or in the epididymis, prostate, dfe 
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Bemmal vesicles. When secondary to a renal The urine is acid, of low specific gravity, and 
focus, the infection is the result of direct spread of a j)ale, hazy, or opalescent a])pearance from 
along the ureter or from the infected urine, the presence of a small amount of pus. 
but when following a focus in the prostate or DiagMsit. — The i)resence of vesical imt- 

vesicles, the tuberculous process extends di- ability in a young adult in whom venereal 
lectly into the bladder. In cases in which disease can be excluded is suggestive of tuber- 
both the bladder and one or both kidneys are culous infection. The microscopic examina- 
infected, much discussion has arisen as to tion of the urine will show tlie presence of 
whether the disease has been primary in the pus and blood, and careful search should be 
bladder and ascended to the kidney, or whether made for tubercle bacilli, which, if found, 
the disease has been primary in the kidney make the diagnosis conclusive. Failure to 
and descended into the bladder. Whereas find tubercle bacilli must not be accepted w 
formerly the ascending theory was held, recent final, as rei>eated examinations of the centri- 
work by means of the cystoscopc and the fugalized urine may be necessary, or the inocu- 
ureteric catheter has shown that the disease lation of the susiMKjt(?d urine into a guinea-pig. 
is almost always primary in the kidney, and A careful (*ystoscopic examination should be 
that the early Bymi)tuins referable to the jiiade of the bladd<*r, jircferably under an 
bladder frequently exist even while the latter aneosthctic, when the small, discrete, greyish 
remains non-infected by tuberculous disease*. tubercles or distinct ulceration may be seen. 

Patliology. — Tuberculous disease in the There may also be evidence of tuberculous 
bladder begins in the mucous membrane as disease in the epididymis, seminal vesicles or 
minute greyish elevations surrounded by a zone prostate, or the lower (‘nd of one or other 
of inflammation. They ttmd to caseate and ureter may be felt to be thickened per rectum 
break down, forming minute areas of ulcera- or per vaginam. 

tion, which coalesce to form larger ulcers, with Prognoiit. — The course of tuberculous cys- 

thin, undermined edges and a red granular titis is gradually i)TogTessive unless adequate 
base. In old-standing oase-s the bladder- wall treatment is undertaken. When the disease is 
becomes much thickened and fibrous. secondary to infection in one kidney, nephrec- 

The area of infection in the bladder-wall tomy with ureterectomy, followed by the treat- 
frequently aflEords evidence of the source of ment detailed below, holds out a good promise 
infection. When the disease is secondary to of cure, but when it is secondary to genital 

renal tuberculosis it may be at first confined to tuberculosis tJuj 2)rosj)ect is less favourable, 

the immediate area surrounding the ureteric owing to the difficulty in renjoving the primary 
orifice of the affected side ; with disease of focus of infection. The sujjervenlion of septic 

the seminal vesicle, it is found behind tlie infianimation in tlie bladder increases the 

trigone, and in those cases in which a pro- gravity of the case, which may end in ascending 

static focus has ruptured into the bladder, an sui)purative i)yelone2)hritis. 
ulcer may be found at the side; of the trigone. Treatment. — In thosc^ cases in which the 

Sym|»toiiuitology« — Gradual, but jjcrstst- v<tsical infection is secondary to a unilateral 
ent, increasing frequency of micturition is the renal tubt^rculosis the removal of the diseased 
first symptom, the desire to empty the bladder kidney and ureter and subsequent general 
being imperative at graduall}*' decreasing inter- treatment will usually be suilicient to cure 
vals during both day and night. The symp- tuberculous cystitis. When, however, the 
tom is intensified by cold or the taking of un- renal infection is proved to be bilateral, when 
suitable diet, such as alcohol or highly-spu’ed prostatic or vesicular disease is 
or highly-flavoured foods. Pain is experienced when the disease appears to be 2)rimary in the 
if the patient attempts to hold his urine when bladder, general treatnieut is necessary, 
the desire to micturate is present, and there is a General treatment includes })]aiii and nourish- 
buming pain in the glans penis in the male ing food, and avoidance of alcohol and highly- 
or in the external urinary meatus in the female flavoured or highly-sinced articles of diet, 
at the end of micturition. Heematuria is fre- Cod-liver oil, malt, cream, and milk should be 
quent, the last few drops of urine at the end given, and the 2>atient should live in a dry, 
of micturition being tinged with blood. More warm climate such as is found in Egypt, the 
severe hflematuria may occur oe^casionally, south of France, or the Canary Islands, 
especklly when an extiavesical focus ruptures For drugs, sandal-wood oil in lO-niizi. doses, 
into the bladder. together with belladonna and hyoscyamus, re- 
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lieve the irritation of the bladder, whilst 
guaiacol (capsules of 6 min.) has been recom- 
mended. In the later stages of the disease, 
when vesical irritability is a marked 83 rmptom, 
morphia in the form of suppositories may be 
given. Urinary disinfectants may be required 
when septic infection is added to the tuber- 
culous disease. 

Tuberculin should be given by injection in 
all cases, even when the primary renal focus 
has been removed. In many cases great 
amelioration of all sym])toms has followed a 
course of gradually increasing doses of tuber- 
culin. If any reaction is observed by slight 
pyrexia, increase of frequency of micturition, 
or of hficmaturia, the dose should be diminished, 
and only again increased with caution. The 
treatment should begin w'ith a dose of 1 /10,000 
mg. of tuberculin (T.K.), gradually increased 
week by week and continued for at least one 
year. 

Local treatment is cmtirely contraindicated. 
Instrumentation should be limited to cystos- 
copic examination to complete the diagnosis. 
Irrigation of the bladder with disinfectant 
solutions or instillations of iodoform in paraffin 
have not given good results, while direct appli- 
cations made to a tuberculous ulcer through a 
suprapubic or perineal cystotomy have not 
only been disappointing, but open the road 
to septic infection, so that the ultimate con- 
dition of the patient is rendered worse by 
operative interference. In addition, not infre- 
quently a fistula inflected with tuberculous 
material remains. jj 

BLEPHARITIS («ee Eyelids, Affections 
of). 

BLEPHAROSPASM (see Eyelids, Affec- 
tions of). 

BLOOD, CLINICAL EXAMINATION 

OF (see Baotekiology and Pathology, 
Clinical). 

blood-cultures (see Bactekiology 
and Pathology, Clink^al). 

blood-pressure.— O f late years, in 
proportion as our instruments for blood- 
pressure measurement have developed in 
accuracy, arterial blood-pressure observations 
in clinical medicine have played a part of in- 
creasing importance in connexion with diagno- 
sis, prognosis, and treatment. 

The essential factor on which blood-pressure 
depends is the energy of the ventricular con- 


traction of the heart, by which means the 
blood is thrown into the arteries. Arterial 
pressure is also maintained by the lesistanoe 
encountered in the arteries and capillaries, 
owing chiefly to the partial muscular con- 
traction (so-called tonus) of their walls, and 
in lesser degree to the friction of the circu- 
lating blood, due partly to its viscosity and 
partly to the branching of the arterial tree. 
Variations in arterial tonus, and hence of 
general blood-pressure, are de})endent upon 
the vaso-motor mechanism. The abdominal 
vessels are those which by this means exer- 
cise the greatest influence upon the blood- 
])reHBure. The intcrmittimt flow of blood in 
the arteries, the result of cardiac action, is 
converted into a constant one by the elasticity 
of the arteries. Besides these factors, arterial 
blood -pressure is also influenced to a leas 
extent by the total volume of the circulating 
blood. 

By systolic pressure is meant the maximum 
internal i>reHHure to which the arterial walls 
ar<i subjected at a time corresponding to the 
systole of the ventricle. The lowest point to 
which the pressure fails between each pulse- 
beat is known as the diastolic pressure, and 
corresjwnds to the diastole of the ventricle. 
Until comjmratively recently blood-pressure 
measurements were, for the most part, con- 
cerned with the systolic pressure, but the 
value of diastolic readings is becoming in- 
creasingly manifest. It is obvious that the 
arterial wall is continuously subjected to this 
diastolic pressure. Ceteris paribus^ it in- 
creas(\s with the perii)heral resistance, and 
vice v(?r8a. Further, a loss of elasticity of 
the arterial system will cause a diminution in 
diastolic pressure. Lastly, premising that the 
peripheral resistance remains normal, the dias- 
tolic pressure will be greater or less accord- 
ing as the cardiac action is rapid or slow. By 
pulse-pressure is meant the difference between 
systolic and diastolic readings. This is im- 
portant from several points of view. For in- 
stance, it has been found that, as a rule, the 
amount of urine varies in proportion to the 
pulse-pressure. 

Inttnixnentt. — In this country the instru- 
ments most generally adopted for measuring 
blood-pressure are those in which one of the 
numerous modifleations of the method of oir- 
cular compression is used. This method was 
devised by Biva Bocci and by Leonard EBBL 
It has been shown in animals to yield zeadinfi 
which agree with those obtained by duaal 
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obflervation by means of a manometer con- 
nected with the interior of an artery. In 
Ufdng an instrument constructed on this prin- 
ciple (Kg. 13) the arm is encircled by a rubber 
bag, which is covered and maintained in position 
by a band of canvas or other resisting material. 
He cavity of the bag is connected, by means 
of two tu]^, (a) with a pump or other arrange- 
ment by means of which air can be blown into 
it, (6) with a manometer by nie^ns of which 
the pressure is recorded in terms of milli- 
metres of mercury. When an observation is 
to be taken, air is pumpeni into the bag so as 
gradually to comj)ress the limb at the site of 
application. The blood-vessels at the site of 



Fi|. 13. — The Riva-Rocci tphygmomanonieter. 

(JJter Janvvaff.) 


compression thus become obliterat-ed. (Com- 
pression is continued to a iK)int slightly above 
that at which the pulse in the limb distally 
to the area of compression disajjpears. The 
pressure is then gradually reduced and mano- 
meter reading at the point at which the jmlse 
appears noted. The number tJius recordcjd 
is the systolic pressure. 

Bmdes this tactile means, another way of 
reading blood-pressure is by the so-calJed 
auditory method devised by Korotkow, and 
introduced into this country by George Oliver, 
to whom the profession owes many valuable 
instruments for the measurement of blood- 
pressure. In the auditory method a tambour 
or similar arrangement connected with tlie 
stethoscope is applied to the artery below the 
umlet. On reducing the pressure in the arm- 
let a series of characteristic sounds is audible. 


The appearance of a sharp clear tone denotes 
the first }>a6sagc of blood beneath the armlet. 
This tone may then become indistinct and 
combined with a murmur. The munnur again 
becomes replaced by a sharp clear tone, which 
rather suddenly becomes wciaker and duller and 
finally disappears. It has be(!n shown that the 
point of appc*arance of the first sound serves as 
the index of systolic pressure. MacWilliam and 
Spencer Melvin have furnish (^d goo<l reasons 
for believing that the jioint at whi(!h the 
second clear tone becomes weaker and duller 
should be regarded as corresponding to the 
diastolic }»rossure. 

The ])alpatioii and auditory methods, as 
described above, furnish probably the most 
reliable means that are o])cn to the j>racti- 
tionor of measuring systolic? j)r(!ssurc, and the 
two nH‘thods wdll in most cases be found to 
agree very aj)proximately, the auditory read- 
ing bc*ing at least as high as, or even higher 
than, the tactile one. Tlie auditory method is 
also r(‘coinmended for the estimation of the 
diastolic ])ressure, for it furnish tvs a far more 
accurate inditation of this than such means 
as the observation of the low'est jK)int of 
]iiaximum oscrillation of the column of mercury 
ill the manomc^ter. 

Falladet. — With regard to the influence 
of the vessel- w'all u])on systolic? blood-jjressure 
Headings, it has been sliowui that- n\any cases of 
siderotic and c?si)ecialiy tonically contracted 
arteries, jjarticularly in thi? lowx^r extremities, 
yield higher readings than do normal arteries 
in the same patients, all precautions to avoid 
error being duly taken. The i]ifluen(?e of the 
vessel- w^all in these (?ases is therefore manifest. 
As to the effect of the sujierficial tissues, it has 
been sliowm that j)rovid(Kl the breadth of the 
armlet b(‘ars a certain relation U) the diameter 
of the limb comj)ressed, tlu* resistanci; of these 
tissues does not modify the readings in the 
absence of muscular contraction. To meet 
these conditions the breadtli should not be 
less than 12 cm. (Edema of the limb inter- 
feres with th(i ac-i'uracy of the method. Mac- 
Wiliiam and Melvin find that conditions where 
there is considerable discrejianiy between the 
auditory and ta(?tile readings, or in w'hich the 
former is lower than the latter, are unsuitable 
for the auditory m(*thod. These observers 
iioUi tliat such conditions may be due to 
improper apjilicatioii of the tambour, and may 
be remediable. 

Precautiont. — Blood-i)res8ure observations 
should be made at the same time of the day, 
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preferably before meals and not immediately 
after exertion. Before taking a reading mus- 
cular relaxation must be ensured, the patient 
being recumbent if possible. The armlet should 
be at the level of the heart. Great care should 
be taken to obtain mental tranquillity, and 
the first observation should be disregarded, 
especially in nervous subjects. 

Oliver gives 90-145 mm, of mercury as the 
normal systolic pressure in men, and valuea 
of 5-10 per cent, less in women. Tn men over 
40 years of age the limits may be given as 
110-160 mm. (Oliver) ; whilst m children under 
15 the average may be taken as 100-105 mm. 
Daily variations exist. 

High arterial pressure may result from 
temporary causes, such as nervous disquietude 
or toxaemias. Clinically it is met with in 
arterio-sclerosis and chronic interstitial nephri- 
tis, these conditions furnishing some of the 
highest readings met with ; also in chronic 
parenchymatous and acute nephritis. Aortic 
insufficiency is characterized by a high sys- 
tolic and a low diastolic reading, and Leonard 
Hill has shown that a permanent difierence 
between the arm and leg readings (both being 
taken at the heart level) is a valuable sign. 
The present writer has shown that in thoracicj 
aneurysm a difference of pressure on the two 
sides may be of diagnostic importance. High 
pressure occurs in maTk(id degree in cerebral 
haemorrhage, and has been described in asso- 
ciation with the visceral crises in tabes, A 
sudden rise of pressure may afford useful 
evidence of perforation in enteric fever. Jjow 
blood- pressure occurs in wasting diseases such 
as pulmonary tuberculosis and cancer of the 
digestive system. Jt is typical of Addison’s 
disease. In di})htheria a marked fall suggests 
a bad prognosis. The procure is low in 
typhoid fever, and falls ra})idly with the occur- 
rence of heemorrhage. Further, low pressure is 
of great diagnostic value in shock and collapse. 

(For the treatment of high arterial pressure, 
see Arterial Degeneration.) 

Oliver K. Williamson. 

BLOOD-STAINS, EXAMINATION OF. 

- -Appropriate examination can supjdy a 
definite answer to the questions — (1) Is the 
stain blood ? (2) If blood, did it belong to 

man or other siiecies of mammal, to bird, 
fish, or reptile ? Other questions frequently 
asked by counsel are - *(1) How old is the stain ? 
(2) Is it arterial or venous blood ? (3) Is it 
menstrual blood ? (4) Did the blood come 


from man, woman, or child ? (5) Did it oofiui 
from a living or a dead body ? 

Absolutely fresh stains will differ from old 
ones, but no definite rules can be given for 
ascertaining the date at which an old stain 
was produced. Arterial blood when effused is 
bright scarlet in colour, while venous blood is 
dark red. The latter, however, when exposed 
to air becomes re-oxidized to the colour of 
arterial blood, and the dried stains cannot • 
therefore be differentiated. When a small 
artery is severed the blood spurts out, and 
if deposited on fiat surfaces the stains will 
frequently have the shape of an inverted soda- 
water bottle or exclamation marks. Venous 
blood is poured out in a continuous stream, 
and does not giv(^. rise to such appearances. 
When a large artery lias been severed the 
blood- pressure is almost immediately lost, and 
the blood is not carried to any distence. 

Further, in the majority of cases in which 
death is the result of li Hemorrhage, the bleed- 
ing will liave been both arterial and venous. 
Marks indicating that the blood has been 
sprayed will show that it has been forcibly 
ejected from a vessel, and therefore derived 
from a living body. Menstrual blood is more 
fluid than ordinary blood, from admixture with 
vaginal mucus, which may also give it an acid 
reaction. Microscopically, epithelium from the 
lining of the vagina may be detectt?d, but, in 
examining dried stains on garments, it must be 
remembered that the garment may have been 
soiled by ordinary vaginal discharge before the 
blood-stain was produci^d. The question of 
menstrual blood will usually be raised in cases 
of rape, and the examiner should search for a 
wound from which the blood might have 
effused, and admit frankly his inability to 
differentiate menstrual from ordinary blo^. 

All blood-stains should be examined (1) by 
the naked eye and with a hand lens, (2) by che- 
mical tests, (3) by microscopic tests, (4) by 
spectroscopic tests, (5) by biological tests. 

1. Examination by naked eye and mih hand- 
lena* — The position, number, and size of the 
stains should carefully be noted. The colour 
in leccmt stains is reddish, older stains being 
brownish red or almost black. On black or 
dark-coloured fabrics stains are difficult to 
detect, and may be more easily observed by 
artificial light than in daylight. On metfd 
objects blood may appear as dark spots or 
smears, which later on become fissured. Gbtfa, 
fabrics are stiffened owing to the coagnlatlQin 
of the albuminous material of the blopd, 
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mirfaoe of the stain is often more or Jess shining, 
and examination with the Jens shows small 
coagttla matting together the fibres of the 
cloth. 

Sfany substances produce red or brownish- 
red stains resembling those of blood, e.g. 
fruit, jam, dyestuffs, rust, feecal matter, dried 
solution of rubber, jmint, and various chemical 
solutions. 

For the further tests, solution of the stain 
is required. The colouring matter of fresh 
blood (oxyhflBmoglobin or reduced haemoglobin) 
is readily soluble in water. In older steins it 
is transformed into metliaemoglobin and then 
haBinatin, both of whic h are less soluble in 
water. 

In order to obtain the corpuscles as near 
the natural form as })ossible, the solvc'iit should 
have the same specific gravity as the liquor 
sanguinis. Normal saline solution, or a solu- 
tion composed of 1 part glycerin to 7 parts 
of distilled water, is suitable in most cases. 

Cloth, leather, m<*tel, wood, and j»laster are 
the materials on which blood-steins arc most 
frequently found. In the case, of cloth the 
stain should be cut out and })la(‘ed on a watcrh- 
glass, moistened with the? solvent, and, if 
solution does not take })la(‘e in a short lime, 
covered with another glass to i)rotect it from 
dust and prevent evaporation, and left for 
some hours. At the end of tlx* period the 
fabric is gently pressed with a glass rod to 
squeeze out the solution. 

Mordants used in dyeing may fix the stain 
and prevent solution. In such easels se])arate 
pieces of the fabric should be*, treated with 
liquor ammonise B.P. and a weak solution of 
citric acid ; solution will usually be obtained 
with one or other menstruum. In the former 
case the colouring matter will be in the form 
of alkaline hsBmatin, and in the latter of acid 
bamatin. Ammonia is also a good solvent 
for old stains which are difficult of solution 
in other menstrua. 

In dealing with wood and leather, where the 
stain is thick, a portion may be lifted off with 
a knife, or a thin shaving removed and then 
bent BO that the surface of the stein on the 
convex side can be made just to touch the 
surface of the solvent. The tannic a(;id j^re- 
sent in leather and oak fixes the stein, and 
when the amount of blood is very small a 
shaving bearing the stain should be 
digested in 2-per-cent. HCl. 

When dealing with plaster the stain is scraped 
erfi and treated as in the case of cloth. 


Steins on metal are best scraped off into a 
watch-glass and then treated with the solvent. 

2. Chemical tests. — i- When a portion of 
the red solution is boiM in a test-tube the 
red colour disaj)])ears and a brown flocculent 
precij)itete is obtained, if the solution is blood. 
This is due to coagulation of globulin, which 
c.arries down with it the colouring matter of 
the blood. The addition of caustic potash 
causes the precij)itat(^ to dissolve, and pro- 
du(H^s a dicbroic solution, green by transmitted 
light and red })y reflected light. 

ii. Ammonid tcM. — A. litthj weak solution of 
ammonia added to a solution of blood pro- 
duces no change, in colour, but causes the red 
juic;es of fruits to turn green and solutions or 
logwood, madder, or cochineal crimson. 

iii. Gmiacum fast . — To a small quantity of 
the solution add a drop of fresh tincture of 
guaiacuin and shake gently, then j>oiLr in a 
little ozonic ether, when, if the solution con- 
tains blood, a blue line, varying in depth of 
colour with the quantity of blood, will appear 
at the junction of tlie fluids. As the colour 
is due to the iron-containing radical of hBemo- 
globin, a jiositive result will be obtained even 
after blood Jias been boiled, and the test will 
also succeed in tlie cas(‘ of waslied steins if 
any of thc^ colouring matter of the blood 
remains. A negativ(‘, result is of the utmost 
value in ])roving the absence of blood, but 
})Ositive reactions must be interpretcid with 
greater caution. Ferric salts and some otiier 
substances giv<‘ a blue* colour on the addition 
of guaiacuin alone, and in such cases the test 
is not ajiplicable. Bile and other substances 
give a ])Ositive result with guaiacuin and ozonic 
ether after tlie lapse of some time, whereas 
with blood the reaction is obtained at once 
or within a few seconds. The test is a very 
delicate one and, as a confirmatory test, jHjr- 
fectly reliable. No examiner should rely on 
one, test only, and the guaiacum test can be 
taken as corroborative of the micToseo2)ic or 
Hj)ectrosco])ic findings. 

iv, llwmin crystals. — A small portion of 
coagulum (or a few dro]>s of the (coloured 
solution) is placed on a jnicroscoj)e slide, a 
dro]) of glacial acetic acid added, and mixture 
effectijd by a glass rod. Tliere is next added 
a small crystal of sodium chloride, a cover- 
glass is j)laced on the top of the fluid, and the 
slide heated above the Bunsen flame till 
ebullition takes place. The preparation is 
then allowed to cool and examined with a 
magnification of about 300 diameters. Hsemin 







BLOOD-STAINS, EXAMINATION OF 


crystals are rhombic prisms, yellowish-red to 
brownish-black in colour, and occur singly or 
in clusters. The production of hsemin crystals 
is indisputable evidence of blood, but failure 
to obtain them from true blood-stains is not 
uncommon. 

The quantity of stain solution obtained is 
often so small that the guaiacum test is the 
only chemical test available. When there is 
only a little solution a few drops should be 
sucked up on a i)iere of filter paper, a drop 
of guaiacum superimposed, and then a little 
ozonic ether poured on. If blood is })resent 
the blue colour will be Ix^st developed at the 
margins. 

3 . Microscopic examination. Success in 
finding corpuscles c.an only be looked for in 
the case of recent stains, and tlie best results 
are attained when a small portion of clot is 
available for examination. Tlie solvent used 
should always have the same specific gravity 
as the blood. The presence of corpuscles is 
conclusive evidem’.e of blood, and further in- 
formation is derived from the size, shape, and 
j)resciice or absence of a nucleus. In man 
and other mammals, with the exception (»f 
the camel tribe, the red corpuscles an^ cir- 
cular, bi-concave, non-nucleated discs. In the 
camel tribe they are oval and non-nucleated, 
while those of birds, fisluvs, and reptiles are 
oval and nucleated. The <*orpuscles of man 
differ only slightly in average size from those 
of many otlier mammal ■<, and the conditions 
which exist in medico-lcgal w^ork make it 
ini])ossibIe to rely on measurements, for when 
a stain has bc(m tn'-ated with a solvent (even 
though it has the same specific gravity as the 
liquor sanguinis) it is impossible to be certain 
that the corj)uscles liave resumed tlie.ir normal 
size. Biological tests will decide the sourc<*. of 
the blood, and no attempt should be iiiade to 
come to a conclusion from the size of the 
corpuscles. 

4 . Spectroscopic examination. — Tliis is the 
most delicate test for blood. If tliere is a 
sufficient quantity of solution it should be 
placed in a flat glass cell and examined with 
a good hand spectroscope. When the amount 
of solution is small, use must be made of the 
micro-spectrosco])e and the solution examined 
in a narrow glass tube (a piece of barometer 
tubbig to one end of which a flat glass foot 
has been fused is suitable). The chief spectra 
to be looked for are those of oxyhasmoglobin 
and reduced hasmoglobin in recent stains ; that 
of methflemoglobin when the stain has been 


exposed to the air for some days, and that of 
hssmatin in old stains. 

Oa;jA®mqj(7lo6in.— The spectrum shows two 
dark absorption bands between the Frauen* 
hofer lines d and e, the one nearer d being 
about half the width of the other. After some 
time, varying from an hour or so in warm 
weather to a day or more in winter, the blood 
colouring matter is changed into reduced 
lisemoglobin. 

Redtined hmmoglnhin. — A single broad band 
appears between the lines i) and e. If the 
solution is re-aerated by shaking up with air, 
the spectrum of oxyliaemoglobin reappears. A 
.solution (‘ontaining oxyhaomoglobin may be 
made to give the spectrum of reduced heemo- 
globin by the addition of a little freshly pre- 
pared ammonium sulphide solution or Stokes’s 
solution (dissolve a fragment of ferrous sul- 
])hate in water, add excess of potassium 
tartrate, then sufficient dilute ammonia to 
dissolve any precipitate). 

Mcthvnmoglohin, broadj band in the red 
between the lines c and n and two thinner 
and fainter bands between n and e. 

Hcpmatin. — The spectnini varies witli the 
solvent used. 

Acid Zirpmafi/?.— This ih obtained when the 
stain has been treated with citric or acetic 
acid. Th<^ spectrum shows a band extending 
from the r line midway to the d line, and a 
wider band between f lie i) and E lines ter- 
minating at E. 

Alkaline Jimmatin is produced when the stain 
lias been treated with ammonia. The spectrum 
shows a band between n and i) which touches 
the D line. 

Hcemochromogen or reduced hmnatin is ob- 
tained by adding Stokes’s solution or ammonium 
sulphide to alkaline hicmatin. The spectrum 
is very characteristic, and shows two bands 
similar to those of oxyhsemoglobin but some- 
what nearer the violet end. One band lies 
between t> and e, and the other coincides 
witli f.6. 

Carhoxyhmnioglohin. — This combination ap- 
pears in the blood of those who have died from 
CO poisoning. The spectrum resembles that 
of oxyhsemoglobin, but the bands are nearer 
the violet end, and no reduction follows the 
addition of ammonium sulphide or Stokes’s 
solution. 

5. Biological test.— This test has devekq)ed 
out of the study of immunityi and enables ns 
to determine the animal from ^hich the blooA; 
was derive. The method usually employed 
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IB the prmptiin test (Uhlenhuth*8 test). It 
dependB on the precipitate which forms when 
a high potency immune serum is mixed with 
its homologous protein antigen. It is a specific 
protein test and not a blood test, and a positive 
result is obtained with other proteid substances 
such as albuminous urine, spermatic fluid, etc. 
It is therefore necessary first to prove the pre- 
sence of blood by chemical, microscojiic, and 
spectroscopic tests. The immune serums used in 
the tests are prepared by the intravenous or 
intraperitoneal injection of rabbits at intiTvals 
of five or six days with foreign defibrinated 
blood or serum (antigen), e.g. blood or serum 
of man, sheep, pig, etc. After several injec- 
tions, precipitin (immune body) appears in the 
serum of the animal injected. When the serum 
has reached a high potency the aniinal is bled 
and the serum, aifter separation from tlie (*)ot. 
stored in sealed aiiijioules. 8iich a senim will 
react only with the type of blood (homologous 
antigen) which produced it. Diffic'ulty will 
only arise in differentiating the blood of closely 
allied species, e.g. horse and ass, sheej) and 
goat, dog and fox. But in suc^li lasi^s the 
heterologous blood will only react in strong 
solutions, whereas the homologous antigen will 
give a positive reaction in high dilutions. 

The test is performed thus ; A solution of 
the stain is obtained with normal saline and 
cleared by the use of the centrifuge or filtra- 
tion. If only a small quantity of solution is 
available the watch-glass containing it may be 
tilted to the side and allowed to stand for some 
hours. The solid matter falls to the bottom, 
and the supernatant fluid is usually sufficiently 
clear for the test, A little of the blood solu- 
tion is sucked up into a capillary tub<% and 
then a small quantity of the antiserum. A 
positive result is shown by the formation of a 
white ring at the junction of the fluids. The 
cloudiness should appear at once or within a 
few minutes. If a positive result is not ob- 
tained with human antiserum, then antibovine, 
antiequine, and other antiserums are tried till 
the source of the blood is found. A solution 
from a portion of the unstained fabric should 
be tested with antisenun as a control. 

For the complement-deviation test, eee 
SnoLoaioAi, DiAaNosu. Aluboh. 

•LUK DI8CA8C {see Heabt, Congenital 
Disease of). 

pOCmHAUrni IMIFmOO (see iMFBnoo 
Oqntagxosa). 


BOIL (see Fubunculosis). 

BONE, AOUTE NE0RO8I8 OF (see 
Osteomyelitis). 

BONEi OY8T8 OF.— Cysts of bone result 
from various pathological conditions. In young 
children a slowly growing myeloma usually 
takes the form of a cyst ; it is commonest in 
the upper end of the humerus, but may occur 
in the upper end of the femur. Spontaneous 
fracture is, as a rule, the first symptom. 

In older children and in young adults oste- 
itis fibrosa is a cause of multiple cysts ; it is 
a slowly progressive disease which affects the 
tibia or the radius most commonly, causing 
aching ]>ain, tenderness, and enlargement of the 
bone. 

In older people bone -cysts may result from 
osteomalacia and from osteitis deformans. 

Hydatid disease may occur in bone, and 
causes multi]>le cyst^s distributed through the 
medulla. 

In all varieties of bone-cysts spontaneous 
fracture and expansion are tlie j)Tomincnt symp- 
toms ; pain is not, as a rule, of any severity. 

Troatnumt is surgical, by curetting, resec- 
tion, and bonc-grafting, or very occasionally by 
aniputation. q ^ Gordon Bryan. 

BONE, INFLAMMATION OF (^ec Peri- 
ostitis ; Osteomyelitis ; KcirHYSiTis). 

BONE, NEW GROWTHS OF.— New 

growths of bone may be benign or malignant. 
The benign growths are encliondromata, exo- 
stoses, and mycilomata ; each of these is dealt 
with under its special heading. The malig- 
nant growths include jirimary sarcoma and 
secondary carcinoma and sarcoma. 

Primary Sarcoma of Bone 
Sarcomata are eitlier purely cellular, very 
vascular, rapidly-growing tumours which de- 
stroy the affioted bone without great enlarge- 
ment, or more slowly-growing tumours con- 
taining bone, cartilage, or fibrous tissue, and 
giving rise to a de^ite enlargement of the 
bone in which they grow. 

Sarcomata originate most commonly in the 
cancellous bone or the periosteum of the femur, 
tibia, radius, and humerus, and in the skull, 
jaws, vertebras, and pelvic bones. They usually 
occur before the age of 30, and are more fre- 
quently seen in males than in females. In old 
people, however, they occur as a sequela of 
osteitis deformans. They may be endosteal 
or periosteal. 
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An endosteal sarcoma originates in cancellotis 
bone, and causes an apparent expansion, by 
absorption of the inner aspect of the compact 
bone while a deposit of new bone takes place 
externally. 

Symptomatology.— There is pain of a boring 
character, worse at night, and a localized 
enlargement of the end of the bone, Spon- 
taneous fraciture is sometimes the first sign of 
the disease. As the compact bone becomes 
thinned, egg-shell crackling may be detected, 
and when tlie growth has ])urst through the 
bone enclosing it, it forms a nodular swelling, 
often pulsating and giving a sense of fluctua- 
tion, In late stages tlie patient’s temperature 
is hectic. The articular cartilage resists the 
growth of the tumour, and the adjacent joint 
docs not become invaded. 

A jicriosteal sar<;oma arises in the deep layers 
of the periosteum, the superficial fibrous layer 
forming a pseudo-capsule to the tumour. These 
tumours are extremely malignant, and are 
liable to undergo partial ossification and forma- 
tion of ar<».as of cartilage. 

The symptoms are pain and a swelling on 
the surface of the bone, sj)indle-shaped or 
pyriform if the tumour surrounds the bone or 
is localized to one aspect. The skin overly- 
ing the tumour is vascular, large veins being 
obvious, and it is hot and gives a sense of 
fluctuation. Hectic fever is not uncommon. 
In advanced stages spontaneous fracture may 
occur. 

Diagnosis of primary sarcoma of bone.— In 

endosteal sarcoma, X-rays show a rarefied area 
in the bone, with a well-defined edge and often 
trabeculated ; there is no surrounding scler- 
osis. The X-ray appearances of periosteal sar- 
coma are very characteristic, showing a tumour 
outside the compact bone, with striec of ossi- 
fication at right angles to the surface of the 
compact tissue. 

Endosteal sanroma must be diagnosed from 
myeloma, which is very slow -growing, from 
bone-cyst, tuberculosis, chronic alwcess due to 
pyogenic organisms, and gumma. Periosteal 
sarcoma may resemble abscess, aneurysm, sub- 
periosteal hflBmutoma from scurvy, an<l a 
Baker’s cyst in connexion with osteo-arthritis. 

In doubtful cases the diagnosis may be 
settled by X-rays, the absence of leucocytosis, 
exploration with a wide-bore needle, or ex- 
ploratory incision ; microscopic examination 
may be made of fragments removed. 

The prognosis of sarcoma of bone is very 
bad, metastases suj)ervening in the lungs and 
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lymphatic glands. The results even of high 
early amputation are most disappointing. 

T^atment. — Radical treatment by amputa- 
tion is adopted if no sign of metastases can 
be found by clinical examination and by X-ray 
examination of the lungs. Amputation must 
be high enough to remove the whole of the 
bone in which the j^^owth originates, and the 
whole of all muscles in relation to the tumour ; 
the lyTnphatic glands of the limb must also be 
taken away. This means usually, for sarcoma 
of the humerus, a fore-quarter amputation, 
for growth of the femur a hip amputation, 
and if a bone of the forearm or leg is affected 
amputation through the arm or thigh. 

So frequently, however, is amputation fol- 
lowed by the appearance of metastases, that 
question arises as to the wisdom of an o|)eration 
urhich involves a grave risk to life from shock, 
and whether enucleation or resection, followed 
by radium treatment, may not be a wiser pro- 
cedure. If amputation is undertaken, every 
precaution must be adopted to prevent shock 
and haemorrhage, by using gas-oxygen and local 
methods of anaesthesia, and by preliminary and 
after-treatment. 

The nesults of Coley’s treatment have been 
disappointing. In inoperable cases, and for 
recurrence, radium or X-ray treatment should 
be employed ; pain must be relieved by opium | 
aspirin, and allied drugs. 

Skcondary Malignant Tumours op Bone 

The organs in which carcinoma leads most 
commonly to secondary deposits in bone are 
the breast, the thyroid, the kidney, and the 
prostate. There may be a localized endosteal 
tumour of one bone, or a diffuse invasion of the 
interior of several bones — so-called osteoma- 
laifia carcinomatosa. Bending or spontaneous 
fracjture of the bone occurs ; occasionally the 
fracture subsequently xmites. In the skull 
bones very vascular pulsating growths may 
occur, with a structure resembling thyroid 
tissue. 

Carc'inoma of bone usually makes its pres- 
ence known by causing a spontaneous frac- 
ture, though this may be preceded by aching 
pain. 

Treatment in most cases can only be symp- 
tomatic, but it is justifiable to excise the clavi- 
cle, if it is the site of a metastasis after the 
removal of the breast for scirrhns, provided 
there is no other sign of recurrence. 

The bones of the mouth, it may be added« 
are frequently involved in the spre^ qIl 
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local epithelioma, and excision of the upper 
jaw or resection of the lower jaw may l)c called 
for. 

Sarcomatoua metastases in bone are most 
commonly secondary to tumours of the kidney, 
sarcoma of the thyroid, and melanotic sarcoma. 
Fracture due to sarcoma does not unite. 

In every case of bone tumour the possibility 
of its being a metastasis must be nuiiembered, 
and careful search must be made for a primary 
focus ; many cases have been recorded of the 
development of advanced bone metastasis 
before the primary focus, small and slow- 
growing, has made its i)resence knowm. 

C. W. Gordon Bryan. 

BONE, SYPHILIS OF. — Inflammation of 
bone occurs in both the congenital and the 
acquired forms of syphilis ; there may be 
periostitis or osteitis, diffuse or localized. 

Pathology. — In periostitis the inflammation 
is subacute, and causes considerable hyper- 
eemia and swelling ; unless it is overcome early, 
a large amount of new bone is deposited, 
especially in children, and leads to permanent 
nodes. In some (iases jieriosieal gum mala are 
formed, and, by breaking through overlying skin 
or mucous membrane, allow septic infectioii and 
resultant necrosis of the bone ; this sequence 
is commonest in the skull bones, areas of necro- 
sis alternating with areas of dense sclerosis, 
the affected bone becroming heavy and in 
appearance* “ worm-eaten.’' 

In the bones of the nose, caries with ulcera- 
tion of the muco-poriosteum occurs, affecting 
especially the vomer, ethmoids, nasal bones, 
and the palate, and leading to palatal per- 
foration. 

In the long bones, chronic diffuse osteo- 
periostitis is met with and is characterized by 
dense sclerosis, causing incre.ase in thickness 
and weight ; in children overgrowth in length 
also occurs, and may lead to deformity. Dif- 
fuse osteitis of the phalanges receives the name 
of dactylitis. 

Local endosteal disease may occur in infants 
as epiphysitis ; in adults it causes sclerosis 
associated with periostitis of the segment 
affected, and may lead to the formation of a 
central gumma ; the sclerosis diminishes the 
blood supply of the affected area of bone, and, 
if pyogenic organisms gain access, necrosis 
follows. 

Symptomatology. Congenital syphilis. — 

In the first six months of life jieriostitis of 
tiie skull occurs, particularly in the frontal 
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and parietal bones, and, if unchecked, leads to 
the permanent thickenings known as Parrot’s 
nodes ; from the arrang(niient of the swellings 
round the anterior fontanelle the name “ hot- 
cross-bun skull ” has been given to the condi- 
tion. It is i)ainlesR, and there is no inflamma- 
tion of the overlying scalp. Sometimes there 
is craniotabes — an associated rarefaction of 
some areas, in which the bone is resilient and 
yields to pressure by the finger ; but it is 
possible that this is rather a manifestation of 
coexisting rickets than of syphilis. 

During the first year of life syphilitic epi- 
pliysitis is met w'ith, and may cause defective 
growth and deformities ; it is described imder 
Epiprysitis. 

8)q)hilitic dactylitis is seen usually before 
the age of two, and most commonly affccte the 
proximal phalanges ; it is dealt with under 
Dactylitis. 

At about th(». same period, affection of the 
nasal cartilages and bones is common and gives 
rise to chronic " snuffles,*' wdth muco-purulent 
discharge from the ant-t^rior and posterior nares ; 
the growth of the septum is arrested, leading 
to depression of thi? bridge of the nose and a 
highly arched palate. 

Apart from infancy, congenital manifesta- 
tions occur usually about y»ul)erty, and occa- 
sionally up to tlu^ age of 25, in the form of 
chronie periostitis and diffuse osteo-periostitis. 
The former most frequently affects the tibiae, 
causing severe aching ])ain, worse at night 
wlien the patiemt is w^arm in bed, and leading 
to permanent nodes. 

Diffuse osteo-periostitis leads to increased 
density, weight, thickness, and length of the 
diseased bone ; it cDinmonly affects the tibia, 
causing “scabbard tibia,” and the ulna; owing 
to the fibula and tlie radius not being corre- 
spondingly increased in length, curving of the 
diseased bone*, occurs, the tibia being bowed 
forwards, the ulna developing a convexity 
inwards, with radial deflection of the hand. 

All the bone lesions of congenital syphilis 
tend to a symmetrical distribution. 

Acquired syphilis, in these enlightened days, 
is uncommon in bones. In the early secondary 
stage “ osteocopic ” j)ains, especially in the 
tibisB and skull, are caused by transient peri- 
ostitis and fibrositis. 

In the late secondary or early tertiary stage 
necrosis of the vomer, nasal bones, et^oids, 
and palate may occur, leading to lachrymal 
obstruction and to perforation of the septum 
nasi and of the palate. A symmetrical peii- 
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ostitis of the skull and tibisB may occur at the 
same stafi^e, and will cause severe aching pain, 
and localized tender swellings which give an 
elastic sensation on palpation ; the overlying 
skin may ho hot and slightly eedcmatous. 

In the late tertiary stage, periosteal gumma 
occurs, especially in the clavicle, sternum, 
ribs, and upper or lower end of the tibia. A 
hard swelling attached to the bone apj)ear8, 
with little pain or tenderness ; at a later stage 
the centre of the swelling softens and the in- 
flamiuation invades the skin ; ulceration may 
follow, having a clean-cut undermined edge. 
There is often an associated perisynovial gum- 
matosis of the adjacent joint. 

Endosteal gumma occurs in tertiary syphilis, 
but is uncommon ; there is localized thicken- 
ing of the bone and oedema of the skin ; slight 
aching pain may be present, which is most felt 
at night. 

Diagnotit. — Attention must be given to 
signs of past or present manifestations of 
syphilis elsewhere. Of X-ray ai)})earances, the 
most characteristic are density from sclerosis, 
and increased thickness of the compact bone 
from jieriosteal deposit. The density distin- 
guishes syphilis from tuberculosis, which causes 
rarefaction without sclerosis ; the uniformity 
of the density of the i)oriosteal new bone of 
syphilis distinguishes it from the strise of 
ossification which occur in periosteal sarcoma. 
A positive Wassermann rea(;tion will aid in the 
diagnosis, but it must be remembered that in 
<;hronic syphilitic disease of bone, especially the 
endosteal varieties, the test often gives re- 
peatedly negativ(». results. 

Treatment* -^Tn the case of infants, both 
mother and child must be treated ; to th<^ child 
mercury may be given by moutli in the form of 
hydrargyrum cujii creta, in doses of 1 gr. 
three times daily. Sometimes more rapid re- 
sults are gained by inuncjtion, a portion of blue 
ointment the siz(». of a ])(ia beiiLg apjdied to the 
binder, or rubbed into a different area of the 
skin, each night. Mercurial treatment must be 
continued for at least a year after clinical signs 
are absernt, the Wassermann reaction being 
subsequently watched. 

Salvarsan in doses of 0 01 grm. per kilo of 
body-weight has been used in intramuscular 
injections, but is not free from risk in infants, 
sometimes causing local necrosis or general 
toxasmia ; at least it should not be used as a 
routine. A suckling child appears, however, 
to benefit from the administration to its mother 
of salvarsan and its substitutes. The mother 


BONE, TUBERCULOSIS OF 

should receive antisyphilitic treatment during 
each subsequent pregnancy. 

In older children and in adults, iodide of 
potassium must be combined with mercury in 
the treatment, and intravenous salvarsan or 
one of its substitutes — of which galyl appears 
to be the most satisfactory — should be us^. 

Operative treatment is necessary in some 
cases, chiefly on account of prolonged resist- 
ance to treatment by drugs, and for the relief 
of chronic aching pain. For periostitis in- 
cision and curetting are used; for chronic 
osteo-periostitis it may be necessary to gouge 
away the compact bone for some distance. 

C. W, Gordon Bryan. 

BONE, TUBERCULOSIS OF. Etiology. 

— Tuberculosis of bone is most common in chil- 
dren and adolescents, and is often preceded 
hy a slight injury. The infection of the bone 
by the Bacillus tuberculosis is usually from the 
biood-stream, the bacteria gaining access to the 
body, as a rule, through the respiratory or 
the alimentary tract. In some cases, however, 
the bones become invaded secondarily after 
erosion of the cartilages of a tuberculous joint, 
or the disease may spread from an adjacent 
focus in a tendon-sheath or bursa, or from a 
gland abscess. 

Pathology*— In })erio8titi8 the deeper layers 
of the periosteum are infected, and the disease 
may spread to the underlying bone or may 
cause an abscess of the soft parts. Periostitis 
most (jommonly affects the ribs, sternum, and 
vcrtebr(P, and more rarely is met with in the 
tibia. 

(yancellouB osteitis is the commonest form 
of bone tuberculosis, and occurs in the ends 
of the lojig bones— in children in the end of 
the diaphysis close to the epiphyseal line, 
in adults under the articular cartilage ; it is 
usually associated with tuberculous arthritis. 
In children the disease occasionally begins in 
the e})iphy8is. 

In the metacarpus, metatarsus, and phalanges 
a tuberculous form of dactylitis is met with. 
Cancellous osteitis of the vertebrae is considered 
under Spinal Caries. 

In the tarsus, tuberculous osteitis usually 
begins in the os colds, the astragalus, or the 
: by spreading it leads to infection 
the synovial membranes of the intertaiad,. 
tarso-metatarsal, and ankle-joints, and &e 
tendon-sheaths of the foot. 

In adults, tuberculous osteomyelitk is jagt 
with occasionally. 

9 
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In cancellous osteitis enlargement of the ean- 
cellouB spaces leads to caries. In the commonest 
type, caseation ensues and an abscess forms 
inside the bone or under the j)erioHteum ; an 
adjacent joint becomes involve<l by s])rea(l 
tinder the periosteum, or by de-struction of the 
articular cartilage. 

In caries sicca the disease progresses without 
caseation ; it most commonly affects tlie upper 
end of the humerm in young adults ; the bone 
is rarefied and absorbed witliout pronounced 
symptoms, and the disease may quietly ]»ro- 
gress to ankylosis of the shoulder and naiiiral 
cure, usually after about two years. 

The name caries fungosa is given to a con- 
dition in which the disease^ has spread to the 
skin and the action of jiyogenic organisms is 
added to that of the tubercle bacillus ; necrosis 
with the formation of minute 8(‘(pu‘stra occurs, 
a sinus or ulcer with fungating granulations 
leading down to the diseased bone. 

Ss^iitomatology.— In tuberculous ))eri- 
ostitis a chronic swelling a])|)earH, and there is 
increased heat of the overlying skin. Pain is 
of an aching (jharacter, worst at night, but in 
some cases nothing is noticed until a fluctuant 
swelling due to a (‘old abscess a]>])ears. 

If the disease affects a rib a fusifornj swell- 
ing of the bone appears, and increases in siz(^ 
as the abscess bursts through the periosteum 
on the superficial or deej» asp(^ct of the bone ; 
in the latter case it forms a swelling of the 
intercostal spaces above and below the rib 
affected. In some erases a bilocular absc(*ss is 
formed, its su 2 )erficial part i)resenting ovc^r an 
intercostal space, its deep part, which is usually 
the larger, being situated between the chest- 
wall and the pleura. In other cases an abscess 
developing deep to the ribs tracks forwards or 
downwards and presents at the margin of the 
thoracic wall. 

In periostitis of the siernum a cold abscess 
may form superficially and cautw^ a fluctuant 
swelling in the middle line, over which the skin 
becomes red and thinned ; or an abscess may 
arise behind the bone and track backwards 
into the mediastinum, i)ointing eventually at 
the side of the xiphistemum. 

Periostitis of the upper part of the sub- 
cutaneous surface of the tibia is sometimes s<^en, 
and causes a fluctuant tender swelling under 
the skin. 

Periostitis of the vertebrtB affects their an- 
terior aspect and causes mediastinal, lumbar, 
and psoas abscesses ; the condition is described 
under Spinal Caries. 


Cancellous osteitis most commonly occurs at 
the ends of the long bones ; it is dealt with 
under Arthritis, Tithkhchtlous. 

In the tarsus the caries, bc^ginning in one 
bone, soon sjirc^ads to others, and to the com- 
jilieated s('Ties of synovial imunbrancs of the 
foot ; there is severe pain with liinjung, and 
the muscl(‘.B of the calf are wasted ; the foot 
bcicofm^s hot and swollen, and from rigidity of 
the intertarsal joints the movements of in- 
version and eversion are lost ; great pain is 
elicited by comjjression of tin? foot. Disciase 
of the astraffolus leads to infection of the ankle- 
joint, wliich is kept in a position of plantar 
flexion. In the later stag(‘s al)se(‘sses form and 
Im^ak through the skin, and the entrance of 
secondary infection leads to hectic te.in2)era- 
ture and ra))id })rogrcss of the disease. 

Diagnosis.— The various lesions of bone 
tuberculosis must be diagnosed from similar 
inflammations due to other organisms. Typhoid 
osteitis, which commonly affects ribs and tibia, 
is distinguisln.d l)v the liistory and by a posi- 
tive V/idal reaction ; in Jirodut's abscesses there 
is thickening of tlie compact boni?, with sub- 
]M‘riosteal ossification ; syphilis causers i)ain- 
h^ss dense thickenings of bones, which are not 
tender. But. it is on X-rays that most ndiance 
is to be ])la(*(*d, and they sliould be employed 
in all cases ; tlu*. characteristic of tuberculous 
cari<».s is diffuse rarefaction of cancellous bone 
with a cl(*.ar area at tfie site of caseation, but 
without the j)pripheral sclerosis seen in a Brodie’s 
abscess, and witJioui s(‘(|uestrum formation. 

Prognofit.— In tuberculous j)eriostitis of the 
stenmai, ribs, and tibia the ijrognosis, under 
suitable treatment, is good. 

(’ancellous osteitis may bec^orne (juioscent, and 
eventually cured, without s[jreading outside the 
bone, but in most cast's an abstiess forms and 
a neighbouring joint is involved. In children 
the prognosis is much better than in adults, 
but in disease of tin* tarsus at any age the 
outlook is always })oor, a stiff and useless foot 
being the usual nvsult if ainj)Utation is avoided, 
Jn all varieties of bone, tuberculosis in old 
peo])le the i)rognosis is bad, and it is fortunate 
that they are com2)arativeIy randy affected. 

Treatment. — The general treatment of tuber- 
culosis is carried out, and all foci of toxasmia 
such as sei)tic teeth and tonsils should be 
searched for and eradicated. 

In periostitis of a rib it is often possible to 
remove the segment diseased without 0 {>ening 
the absc'^ess ; in more advanced cases the 
abscess must be ojjened and the segment of 
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rib which is denuded of periosteum resected. States, in which the victim had eaten fruit or 
the skin incision being clowjd without drain- vegetables preserved at home. It is note* 
age. The absc^eas cavity is likely to refill, and worthy that in every case the canned or 
must be emptied by aspirations. bottled food had not been cooked again before 

In periostitis of the ftf^trniun a cold abscess being brought to table. Blxperiments have 
may be tnjated by repeated aspiration, but if shown that, if this be done, all risk from in- 
it progresses in spite of this it should be opened fection by the bacillus is removed, 
and the bone curetted. Pathology.- -The chief lesions found after 

Periostitis of the tihia is dealt with in a death have been in the central nervous system^ 
similar way, combined w’ith sjdinting. For a and include meningeal congestion and throm* 
child over 6 years a Thomas knee-splint may bosis and a liajmorrhagic form of polioencepha- 
be used ; at earlier stages a plaater-of-i)aris litis affectiTig j)articularly the walls of the third 
sj)lint, with the knee extended and the ankle ventricle, the grey matter about tlie aqueduct 
at right angles, should be used, a window being of Sylvius, and the floor of the fourtli ventricle, 
cut opj)osite the diseased bon(i. Visceral congestion and pulmonary infarction 

The treatment of cancellous osteitis of the also occur, 
ends of the lomf boms is usually that of the The aymptomt n re usually gastro-intestinal 
coexistent arthritis. ^ Tt is sometimes possible, and nervous, the latter being the more prorai- 
however, by operation to eradic'ate the bone nent. iVrhaps within twenty-four hours after 
focus before the joint is affected. taking the poisonous meal there are nausea, 

Conservative treatment pf tuberculosis of giddiness, vomiting and diarrhtt>a, sometimes 
the tarsus consists in immobilization of the foot accompanit^d by fever, (^ramp-like j»ain in 
by plaster-of'imris in a j)osition of varus, with the legs fnay b(‘ (complained of, but abdominal 
the ankle slightly dorsiflexed. No w'eight must pain is oftcui absent. At this stage nervous 
bo borne on the foot, but crutches, a Thomas symptoms may be slight or lacking, but before 
knee-splint, or a ** peg leg ** must be provided, many hours they dominate the picture. They 
In some early cases it is ]X)ssible to hasten are (chiefly referable to involvement of the 
cure by excising the diseased bone, particu- cranial nerve nuclei situated in the crura, pons, 
larly if it is the astragalus that is affected. As and nuHlulla. The third nerve is often affected 
a rule, however, the disease in the most favour- early, and a combination of dilated pupils, dry 
able circumstances only Ixjcomes qui(5s<cent throat, and active delirium may mimic bella- 
after years of treatment, ami is very apt to donna j)oiHoning. Facial })alRy, deafness, and 
light up again at any tinu^ ; in many cases it vagal ])aralysis may occur contemporaneously 
slowly progr(58ses in s])ite of careful treatment, or be added in quick succession. These, 
becoming more and more jjainful and exhaust- togetfu^r with other ocular palsies and weakness 
mg. Even when a cure with ankylosis of the or paralysis of the limbs, constitute the chief 
tarsal joint results, the patient is considerably rtvmptoius. Other cases more n(iarly resemble 
disabled and the foot is liable to sprains and a^ute bulbar paralysis, while instead of delirium 
constant attacks of codema ; flat-foot is another the nwmtal states uiay remain unchanged, or 
common sequela. In view, therefore, of the there may be drowsiness. The disease is often 
bad prognosis, a very poor foot being the best fatal within a ft^w days, from paralysis of the 
that can be expected, amputation is in many cardiac or reHi)iratory c(mtres, but the patient 
easels the best treatment and should not be ^lay reciover after a severe illness, 
delayed unduly, A Syme amputation or one Diagnosis.- -As well as from belladonna 
through the middle of the leg will be necessary, poisoning, botulism must be distinguished from 
In adults especially amputation must often be encephalitis Icthargica (q.v.), which it re- 
resorted to, j)roviding as it does the only Kembles closely, and from encephalitis of other 
method of enabling the patient to become a forms. 

useful member of society and a wage-earn(?r. treatment consists cliiefly in prevention 

C. W. Gordon Bryan. by the efficient cooking of all home-preserved 

fruit and vegetables, and of sausages and ham 
botulism.- A form of food-])oisoiiing due before use. When the disease is manifest the 
to Bacillus hotulinus. Tlioiigh originally de- obvious indication is by elimination to prevent 
scribed as the result of ])artakiiig of raw or further intoxication from the bowel, Wt by 
undercooked sausages or ham, several cases this time irrevocable damage may haye bjsoi ' 
have boon observed, notably in the United done. Frederick LANOiiXiA*. 
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' BRANCHIAL CYSTS 

•RAOHIAL NKUIIITI8 (see Spinal 
Nbevxs^ Lesions op). 

MAOHIAL iPALSY (see Spinal Nebyes, 
Lesions op). 

8IIADYOARDIA (see Heabt-beat, Abnob- 
MAUTIBS op; Heabt-block). 

•RAIN (see Cebebbal). 

■RANOHIAL OY8TB. — ^Derived from the 
branchial clefts, these cysts have a thin wall 
lined by ciliated or stratified squamous epi- 
thelium and contain turbid fluid. Most com- 
monly they are closed, but they may communi- 
cate with the pharynx by a track 2 )assing be- 
tween the internal and external carotid artcjries, 
or they may have an ojnming externally in 
front of the lower end of the sterno-mastoid. 

Signs. — cystic smooth swelling is present 
in the anterior triangle of the neck, often over- 
lapped by the sterno-mastoid ; it gradually 
increases, and may be as big as an orange. 
It is freely movable in all directions, unless it 
becomes infected, when fixation occurs. If 
suppuration takes x^lace, the skin becomes red 
and may ulcerate, causing a fistula which does 
not heal spontaneously. 

Diagiiosis. — The absence of lobulation dis- 
tingui^es a branchial cyst from a breaking- 
down tuberculous gland, which will always have 
smaller glands related to it. An eyiilielio- 
mataus gland is characterized by hardness and 
fixation; the primary focus is discoverable. 
Primary carcinoina may arise in branciiial 
epithelium and form a hard fixed tumour. 

Treatment. — The most satisfactory treat- 
ment is removal by dissection ; this is carried 
out with moderate ease if there has been no 
inflammation and if there is no commimication 
^ with the pharynx. It is possible to destroy 
rthe lining membrane by electrolysis, but this 
' method is tedious and uncertain. 

C. W. Gobdon Bbyan. 

•R8A8T| AFPeOTION8 OF.— In this 
article are included — 

1. Anohalies of Development. 

2. Mastitis and Mammaby Abscess. 

S. Tubeboulosis. 

4. Aotikomyoosis. 

5. Syphilis. 

6. Cysts. 

7. Innocent Tdmoubs. 

8. Maxjokant Tumodbs. 

^ . -W. Diseabes op the Nipple. 


BREAST, AFFECTIONS OF 

1. Anomalies op Development 
Amastia. — In complete amastia the mam- 
mary elevation and the nipple up-growth both 
entirely fail to appear ; in incomplete amastia 
the nipple, with or without an areola and galac- 
tophorous ducts, is present, but the gland proper 
is absent. Both breasts may be lacking, or one 
may be well formed and capable of functional 
activity. Occasionally amastia is associated 
with faulty development of muscles or bones 
of the thoracic wall. 

Athelia, or absence of the nipple, veiy 
rarely occurs without amastia ; the corre- 
sponding areola may or may not be well 
fonned. 

In Polymastia a condition similar to that 
seen in many lower animals is found. Super- 
numerary breasts may be found anywhere on 
the line from axilla to groin, or even sometimes 
in the jwjrineum or the upjwr and inner aspect 
of the thigh ; occasionally a single mc^an 
mamma is seen near the umbilicus, probably 
as the result of fusion of the two mammary 
lines below. 8u])ernmnerary breasts rarely 
exceed one or tw^o in number ; they usually 
2 >ossess nij)ples, are more common in males 
than in females, and are seldom capable 
of physiological function. Accessory ni 2 )ples 
(polythelia) may be present on supernumerary 
breasts or on an otherwise normal mamma, 
either on or beyond the areola of its first 
nipple ; when there are two adequately devel- 
oped nipples on a breast, both drain the whole 
gland. 

Diagnosis. — An accessory breast without a 
nipple or areola may be confused with (a) a 
subcutaneous lipoma ; (b) an aberrant lobule 
attached to its })arent, the normal breast, 
perhaps only by a thin pedicle ; or (c) an axil- 
lary false accessory luaumia. This last is a 
rare swelling firmly attached to the skin of the 
axilla and developed during pregnancy and 
lactation from hypertrophied sebaceous glands. 
Although such a false mamma has no nijjple, it 
has been possible in a few recorded cases to 
express a milky fluid from the pores of its 
surface. 

Treatment — A supernumerary breast should 
be excised if it is chronically inflamed, or if by 
its location in axilla or groin it produces inter- 
trigo or hinders the free play of the Umb, If 
it has undergone malignant changes, it must 
be radically removed, with a wide area of 
adjacent muscles, fascise, and glands. 

GyMComastia is a condition in which the 
male breast, instead of remaining in the stage 
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reached soon after birth, continues to develop 
until it presents the characters of the female 
virgin breast. Oynecomastia may aSect one 
or both breasts ; although it may occur in men 
otherwise well formed, it is not infrequently 
associated with faults in genital development 
and with the possession of feminine character- 
istics of figure and voice ; it has sometimes 
followed castration . If the gy necomastic breast 
is the seat of mastitis or of carcinoma, it should 
be removed according to the rules to be fol- 
lowed for similar conditions in the female. 

In Mammary Atrophy the breasts arc 
small and functionally incompetent. The con- 
dition may be associated with cretinism, in- 
fantilism, or general tuberculosis, or may 
follow mastitis, or mumps, but in many cases 
no adequate explanation is forthcoming. 

In Diffuse Hypertrophy of the breasts 
all the mammary constituents, but especially 
the connective tissue, become thickened and 
hypertrophied in various degrees. It may 
arise in association with puberty or with 
pregnancy. In the adolescent girl the over- 
growth almost wholly occurs in the inter- 
stitial connective tissue, and shows no tend- 
ency to cessation or retrogression ; in the 
gravid woman, on the other hand, the hyper- 
trophy also affects the glandular elements, and 
tends to halt or even to recede after the com- 
pletion of the pregnancy. The enlarged breasts 
are physiologically incompetent. The condi- 
tion is nearly always bilateral, and equally 
obvious on the two sides ; this fact may serve 
to distinguish it from the marked general 
enlargement, always unilateral, sometimes asso- 
ciated with a deeply placed, large, and perhaps 
diffuse fibro-adenoma. 

dinioal features. — ^At first the patient pre- 
sents merely an unusually Junoesque figure, 
but the mammary enlargement soon becomes 
excessive, and the heavy breasts may, in the 
sitting position, even rest on the thighs. The 
nipple becomes indrawn and the surrounding 
skin coarse, congested, and sometimes oedema- 
tous. The consistency is at first firm, but later 
it may in places become soft and jelly-like. 
Discomfort, a sense of dragging weight, and 
perhaps neuralgic pain increase, and arc fol- 
lowed by dyspneea, insomnia, dyspepsia, general 
ill-health, and perhaps by kyphosis. 

Iteatmeni — The breasts should be supported 
by bandages or by strapping, general rest pre- 
scribed, and menstrual anomalies treated. In 
the adolescent, little improvement is to be ex- 
pected from these means, but in the pregnant 


woman they may palliate symptoms until ^ 
birth of the child, when some retrogression 
may be hoped for* Usually, especially in the 
rapid adolescent type, the progressing hyper- 
trophy and its consequences eventually demand 
separate amputations of both breasts. 

2. Mastitis 

Acirte Mastitis. Etudogy.—The active 

cause is the ingress of micro-organisms, especi- 
ally Staphylococcus pyogenes auteusy and less 
often Streptococcus pyogenes or Staphylococcus 
albus. The infection most often enters along 
the ducts or their walls, and therefore the 
resulting inflammation is lobular in distribu- 
tion ; sometimes, however, it travels by the 
blood-stream or the lymphatics. The predis- 
posing causes are considered in the succeeding 
paragraphs. 

Varieties. — It is convenient to describe acute 
mastitis under several closely allied clinical 
tyi)es. 

(а) Mastitis Neonatorum. — In children of 
either sex, within three or four days of birth, 
it is common to find some tenderness, granular 
swelling, and even redness of one or both 
breasts. This condition, if undisturbed, usually 
rapidly clears up ; but occasionally, as the re- 
sult of chafing by clothing or unjustifiable rub- 
bing by meddlesome nurses, it may proceed to 
definite inflammation or even to suppuration. 
The child frets, resents interference with the 
breast, and may be obviously out of health ; 
the breast is red, tumid, and very tender. 
Ilesolution may occur, or suppuration follow 
with its usual local signs and with fever, in- 
creased malaise, and fretfulness. 

(б) Mastitis Adolescentium. — ^At puberty, in 
either sex, the mamma is often congested, 
tender, and the object of solicitude on the 
part of the patient. The ingress of organisms 
from the nipple or elsewhere at this stage 
determines the onset of an acute mastiw 
which may proceed to abscess formation (see 
below). 

(c) Mastitis Gravidarum. — During the last 
two or three months of pregnancy microbial 
invasion may readily induce mastitis in the 
rapidly developing breast. This variety and 
that associated with lactation are especially 
liable to suppurative changes. 

(d) The Mastitis of Lactation. — ^In this, the 
commonest variety of acute mastitis, two new 
etiological factors are introduced, namely, mi& 
engorgement, and abrasions of l^e nqp^ dw 
to injury by the child or to maeetatSoii, a o e w i pV 
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pallid by inadequate drying and cleansing 
after aud^g. If one or more ducts become 
blocked by epithelial debris, stagnant milk is 
pent up in the corresponding lobes, and forms 
an admrable ciilture medium for microbic 
multiplication ; if now organisms secure ad- 
mission from a damaged nipple along the ducts 
or their neighbouring lymph-channels or, more 
rarely, from a distant focus of infection via 
the blood-stream, there are present all the 
conditions necessary for the development of 
acute inflammation and abscess 

Acute mastitis is commonest in primijuireB, 
especially during the flrst few weeks of lacta- 
tion, but is also frequent towards the end of 
the nursing period. Death of the child or 
other cause of premature and sudden cessation 
of suckling is a strong predisposing factor. 

(c) Apart from puberty and chtld‘b(iaritig^ mas- 
. titis is not very common in women. It may, 
however, aris? in association with general 
pyaemia or with enteric fever, or by direct 
spread of infection from adjacent strucitures, 
such as the pleura, ribs, or r<*.tromammary (fon- 
nective tissue. Moreover, the possibility that 
a retromammary abscess may be secondary to 
disease of the spine, the pus being guided from 
the vertebra along the corresponding inter- 
costal space, must be remembered. 

A form of subacute mastitis, analogous to 
the orchitis of males, may arise in mumps, 
usually after the disappearance of the ])arutid 
enlargement ; it rarely induces suppuration, 
though it may lead to subsequent j)artiai 
mammary atrophy. 

Clinical features of acute mastitis.— A wedge- 
shaped sector including one or more mam- 
xnaiy lobes becomes tender, swollen, hard, and 
nodular. Malaise, pain, and fever (even up to 
104° F.) ensue in degrees varying with the 
acuteness of the inflammatory process. The 
axillary glands become palpably enlarged and 
tender. Resolution may occur ; or the ])art 
may begin to throb and become reddened and 
exquisitely sensitive to touch. When these 
signs develop, a mammary abscess should be 
strongly suspected (see below). 

Piognoiis. — Under careful treatment many 
cases, especially those of the infantile and 
adolescent forms, resolve, leaving no sequelse 
or only a localized patch of chronic induration. 
Others, especially those of the pyasmic variety, 
or those occurring in nursing women, advance 
to suppuration. 

ftu i timn t — ^By botn local and general means 
^ xoct should be secured and resistance to organ* 


isms stimulated. The child .should be weaned, 
the bre^wst emptied with the breast-pump, and 
cessation of lactation and of pain encouraged 
by the use of belladonna fomentations. The 
arm should be fixed to the side and the breast 
supported by a bandage. Tissue resistance 
and reparative processes may be assisted by 
hot fomentations, and by passive congestion 
secured by the appli(5ation of a Bier’s bell-cup 
for from twenty to forty minutes daily. The 
diameter of the bell should be slightly less than 
that of the breast, and the vacuum induced in 
it Just suffi(?ient to cause painlena, reddish-blue 
engorgtsment ; the best results are attained by 
alternating five-minute periods of exhaustion 
and reltiase. Should pus have already formed, 
neither fomentations nor congejstion are to be 
continued without incusion and thorough evacu- 
ation of all the jjockets of the abscess cavity. 
Simultaneously, the g«meral health must be 
improved by an ani])le digestible diet, fresh 
air, tonics, and the administration of grey 
powder. When the mastitis has becsome sub- 
acute or chronic; the breast should be strapped, 
or dressed with a Scott’s dressing, and probably 
a course of vaccines instituted. 

Mammary Abteest. — The varieties of 
mammary abs(.‘(^s8 arc: 

(a) iNTRAMAMMARY Ab.S('E.S8. — Supi)uration 
arising within the anatomical limits of the 
breast itself is usually merely a further stage 
of acute mastitis ; occasionally, it may begin 
in a hflematoma infected with ])yogenic organ- 
isiiis. The pain of tlu^ mastitis becomes more 
acute and often throbbing in character, the 
tenderness is exaggerated, and the fever, 
malaise, and aj^pearance of illness increase. 
The breast becomes adematous, its skin over 
the inflamed lobo^ reddened and then bluish, 
and the absciess, if unrelieved, eventually points 
and bursts, perhaps in several ])laces. Diag- 
nosis should never be delayed until fluctuation 
is obvious, for, owing partly to the depth at 
which the suppuration originates and jiartly 
to the mobility of the part, this sign often 
cannot be (elicited satisfactorily until con- 
siderable local disintegration and general ill- 
health have supervened. 

Diagnosiz.— Suppuration must be diagnosed 
at the earliest ]K)ssible moment. Progressive 
exaggeration of sym})toms and signs and the 
steady increase of a ]>olymorphouuclear leuco- 
cytosis will usually jjrevent mistake ; in case 
of serious doubt the diagnosis should be cleared 
up by exploratory incision. The danger of 
overlooking the presence of pus is greater than 
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that of incising an acutely inflamed breast in 
which suppuration has not yet occurred. 

ProgncNns. — If the abscess be recognized 
early and treated efficiently, the outlook is 
good as regards both the general health and 
the functional capacity of all the breast except 
the involved lobes. Neglect may lead to 
serious and even dangerous ill-health and to 
the survival of a useless, sinus-riddled mass of 
inflammatory scar tissue replacing the breast ; 
in feeble women, gangrene of the breast or 
cellulitis of the body-wall may develop. 

The abscess must at once be 
opened and drained by one or more free in- 
cisions radiating from the nipple and there- 
fore parallel with the ducts. To ensure com- 
plete evacuation and drainage all septa in the 
cavity should be broken down with the fingcjr, 
large drainage-tubes, not gauze plugs, should 
be inserted and hot fomentations a{)plied. At 
the same time, every effort should be made to 
improve the general health by attention to 
the bowels, by generous diet, and by fresh air 
and tonics. If the abscess be small and of 
recent development, a cure can often be 
obtained by a relatively small incision com- 
bined with subsequent use of Bier's conges- 
tion cups. In chronic cases in which the 
abscess has been neglected and has conveited 
the breast into a sinus-riddled relic, attempts 
may be made to secure healing by the use of 
autogenous vaccines against the ])redominant 
organisms, and by daily inj(iction of the 
sinuses, through a sterilized syringe, with such 
a preparation as the following : 

Bism. subnit. |)artcs vL 

Calomel jiars i. 

Ol. oliv. partes ii. 

Lanolini partes xii. 

But in most cases it is wiser to remove the 
whole breast, which is useless and only a focus 
of chronic toxic absorjrtion. 

(6) SUPBAHAMMAEY OU SUBAKEOLAR AB- 
SCESS. — A small, relatively unimportant sub- 
cutaneous collection of pus is obvious under 
the areola and is readily (;UTcd by incision. 
It occasionally originates in a Montgomery’s 
follicle. 


tends to point. Constitutional symptoxos msy 
be severe. Among the commoner eat«««i m 
such a retromammary absoess may be men- 
tioned : (a) escape of infective material from 
an intramammary abscess inwards towards the 
chest wall ; (h) infection of a retromammary 
hsBmatonia ; (c) perforation of the thoracic 
parietes by a neglected empyema ; (d) costal 
osteo-myclitis, tuberculosis, or typhoid peri- 
ostitis ; (e) passage of pus from a carious 

vertebra along a rib s{>aco and thence into the 
retromammary tissue. 

Treatment. — The abscess must be opened 
widely, preferably through the outer half of 
the Bubmammary groove, and its cause dis- 
covered. If a channel be found leading into 
an intramammary cavity, the communication 
must be enlarged and all septa broken down 
to ensure free drainage. Efficient drainage of 
an empyema must be established ; a diseased 
rib must be excised or scraped. If the abscess 
contains pure tuberculous “ pus ” it should be 
evacuated, swabbed out with iodoform-petro- 
leum emulsion (iodoform and lanoline 1 dr. 
each, ol. petrolei to 1 oz.), and then closed with 
deep sutures of readily absorbable and sterile 
catgut followed by Michers suture clips for 
the skin ; a little of the emulsion may be left 
in the cavity.^ Drainage should only be re- 
sorted to if the closed method of treatment 
persistently fails. In all other cases, free 
drainage with tubes, not with gauze plugs, is 
necessary. Careful dressing and judicious pro- 
gressive shortening of the tubes will lead to 
cure if the original focus of disease has been 
removed. If a sinus results, its mouth should 
be dilated and daily injections of bismuth and 
calomel |)aste given, or the whole sinus must be 
excised. Measures must be taken to improve 
the general health, and attention paid to spinal 
disease, if present. 

Chronic Mastitii.—This disease, so com- 
mon in women approaching the climacteric, de- 
rives its chief importance from its relationship 
to (cancer. There is much evidence that chronic 
mastitis may be a precaiicerous condition ; 
moreover, not only is it sometimes difficult to 
distinguish a carcinoma from some examples 
of mastitis, es}>ecially those in which tense 


(c) Retromammary Abscess. — Infection of 
the retromammary connective tissue is apt to 
cause a voluminous collection of pus, u^ion 
which the mamma floats as on a water cushion. 
The whole breast is unduly prominent, but the 
overlying skin is unalter^ except perhaps in 
the Bubmammary groove, where the abscess 


cysts are included, but a malignant tumour 
may lie for some time concealed in an inflam- 
matory mass. 

In any case where iodoform - petxokMi 
emulsion has been used, one sahseqnent anizalloa 
may be necessary to remove reacenmBlated life' 
which, however, is now uauaily ninirinil iiuits slips;'' 
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Mttltnjr — Among the causes that may be in the atrophic, it may be shrunken and flat- 
opeiatiFe are: (a) incomplete resolution of a tcned or even concave. Large cysts, if pre* 
ftmow acute mastitis ; (5) blockage of a duct sent, may be seen as bossy swellings. The 
or ducts by scar tissue, by epithelial d6bris, or whole breast may be afiected, or only a wedge 
by a tumour such as a duct papilloma or a corresj)onding to one or more lobes ; the 
fioro-adenoma ; (c) imperfect involution after superior external quadrant and axillary tail 
lactation ; (d) possibly a blow or a series of are especially liable. The disease is frequently 
injuries ; (c) the incursion of micro-organisms bilateral, although not S3unmetrically advanced, 
of debased vitality ; (/) age : the disease is When grasi)ed in the fingers the affected part 
commonest just before the menopause, but feels tough, leathery, and granular, but if no 
may appear in any adult woman, whether tense cysts are j)rcsent this sensation is lost 
parous or nulliparous. when the flat palm is substituted for the pal- 

Morbid anatomy. — The disease, unlike car- pating finger-tips. Cysts can be detected with 
cinoma, respects anatomical barriers and both flat hand and finger-grasp as rounded 
therefore, if affecting only part of the breast, swellings of a consistence varying with their 
shows a wedge-shai^ outline. The diseased tenstmess, fn)m obvious fluctuation to clas- 
part cuts with a tough rubbery consistence, ticity so firm as to be almost indistinguishable 
leaving a yellowish-white cut surface, occasion- from hanlness. The axillary glands arc fre- 
ally with a pinkish tinge. The lobular epithe- quently enlarged, t<md<sr, and firm, but lack 
lium proliferates ; all the connective tissue, the hardness of carcinoma ; the nipple is 
interacinous and interlobular, becomes thick- rarely, if ever, retracjted, nor is the skin adherent 
ened, unduly cellular, and infiltrated with small to the breast in chronic mastitis uncomplicated 
round cells ; the lobule is inc^reased in size and by can'inoma. In chronic polycystic disease 

its acini in number hypertrophic tyjni cystic*, changes ijrcdominatc, (^ommonly in both 

Later, fibrosis occurs, strangling many aedni breasts ; the*, mammary elements are widely 
and much of the fatty tissue, and the affected supplanted by many cysts separated only by 
lobes appear smaller than normal (“ atrophic fibrous tissue. Clinically many knobby swell- 
type **). ings of different sizes and degT(‘.es of elasticity 

Sometimes in such breasts small retention can be felt, and some of the larger cysts may 
cysts are formed, bounded by strong sclerosed be obvious on inspec^tion. 
tissue and containing clear or brownish fluid. Coune. — Little (hange may occur for years. 

Occasionally the abundance and obvious size or atrophic ])roc(‘.ss<;s may a]t(;r the breast into 
of such cysts justify the name chnmic jwlycystic a shrivelled, flattened, indurated fibrous cake. 
disease of the breast. When the process has In some cases, however, chronic i)oIycystic dis- 
advanced to this degree, both breasts are often ease results, or carcinoma arises within the 
affected, and the possibility of the develop- inflammatory mass. 

ment of carcinoma near one of the cysts must Diagnosis.— The diagnosis between chronic 

seriously be contemplated. mastitis and carcinoma and the early recogni- 

The relationship of chronic mastitis to tion of a cancerous lump in an inflammatory 
tumours is important. A duct pa 2 )il]oma or a mass am of supreme imiK>rtance. Points of 
fibro-adenoma blocking a duct may induce value in the differential diagnosis of these cx)ii- 
chronic mastitis of the corresponding lobules ; ditions are mentioned on }i]>. 191 2. 
or carcinoma may develop in an inflammatory Treatment.— If there be no suspicion of ear- 
mass and enhance the diagnostic difficulties, cinoTiiatous change, the breast should be pro- 

espedally if tense cysts be present. tected from friction or injury and supported 

CBnioal featmes. — The attention of the by a Ann broad domett bandage or by strap 
patient, who is usually within a few years of ping. A Scott's dressing, replaced every three 
the menopause, may be attracted by pain or, or four days, is often of great value by causing 
occasionally, by a thin, scanty serous gentle counter-irritation as well as pressure 
discharge from the nipple, but most often by and support. It is made by smearing ung. 
the i^dental discovery of granular indura- hydrargyri camph. on stri})s of lint, placing 
tion in the breast. Fain, when present, may them in an imbricated manner on the breast, 
be sharp and lancinating, or dull and aching ; and fixing them with firmly and evenly applied 
menstruation or movements of the pectoral strips of plaster. Later, massage with lin. 
niuaeles may cause exacerbations. In the saponis cum pot. iod. or with mercurial oint- 
Ig^peytrophic type the breast is often enlarged ; ment, or i>ainting the |)art with iodine, will 

j86 
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often hasten resolution. If pam be a promi* 
nent symptom, belladonna ointment or paint 
will, with support, usually give relief. 

If, however, polycystic disease be present, 
or if the age of the patient or the clinical signs 
cause the slightest suspicion of carcinoma, 
operative measures should be adopted. After 
exploratory incision to determine the absence 
of obvious cancer, the affected part, usually the 
whole breast, should be excised ; it should then 
be microscopically searched for carcinoma in 
order that, if that complication be found, the 
radical operation may be performed without 
delay. 

3. Tuberculosis 

(a) Miliary Tuberculosis of tlie mamma 
is merely an cxiiression of the general disease 
and is of no sx>ecial surgical interest. 

(&) Diffuse Tuberculosis of the breast 
may arise by infection from adjacent tissues 
or from the blood-stream. It is i)ractically 
always unilateral. One or more indurated 
areas can be felt both with the flat jialni and 
with the finger-tijis ; local adhesions to under- 
lying fascia and to skin occur, sometimes even 
causing an orange-rind apj[)oarancc. Central 
softening follows, the skin becomes discoloured 
and gives way at many points ; the breast is 
then found to be a useless mass riddled with 
sinuses which are lined with feeble granulation 
tissue and discharge a thin watery pus.” 
The axillary glands are frequently enlarged 
and matted together. 

(c) Chronic Encysted Abscess.-’ Occa- 
sionally the local surrounding sclerosis is strong 
enough to wall-iii a tuberculous centre and to 
prevent its extension through the breast or to 
the surface. A lump is then palpable, merged 
in the breast, with adhesions to ihii skin ; it 
may be quite firm and non-fluctuant, though 
often it is more elastic near its centre. The 
axillary glands are usually enlarged. Similar 
encysted abscesses may be due to other microbes 
such as the stajihylococcus. 

Treatment — If an encysted abscess be j>rc- 
sent, or if diffuse tubercidosis of the breast be 
diagnosed early while the purulent collections 
are few and distinct, arrest of the disease can 
often be secured by aseptically incising and 
evacuating the abscesses, gently cleansing their 
walls with gauze, partially filling them with an 
iodoform-|>etroleum emulsion, and hermetically 
dosing them with suture clips. In still earlier 
cases improvement may follow aspiration of 
abscesses combined with the use of Bier’s 
congestion cups. If sinuses are few in number 


they may be curetted ; but usually tbc aoMl 
satisfactory treatment for all oases in whidi 
sinuses are present is excision of the breast 
(without the pectoral muscles) and of any 
affected axillazy glands. 

(d) Tuberculous Retromammary 
Abscess is considered under Mammary Ab- 
scess, p. 185. 

4. Mammary Actinomycosis 

This condition is rare. The streptothrix 
may reach the breast directly from a local 
skin abrasion or from diseased lung and 
pleura ; }K>ssibly sometimes it is blood-borne. 
It causes either a local granulomatous nodule 
surrounded by much fibrous tissue or, more 
often, a diffuse induration of the breast, which 
soon softems at several points. The overlying 
skin becomes ])ur 2 )lish and gives way to allow 
the csca]>e through numerous apertures of a 
viscid fluid containing “ pepper granules ” ; 
this fluid is at first clear, but secondary pyo- 
genic infection soon induces a purulent char- 
acti^r; the aidliary glands show no change 
until mixed infection occurs, but may then 
become enlarged. Healing with distort^ nod- 
ular scar tissue may occur at the older sites, 
while spreading continues through the con- 
nective-tissue planes elsewhere. 

If pepper granules cannot be found, diagnosis 
by culture may be necessary ; it must then be 
remembered that the growth may not apjiear 
for some weeks, and that some families of the 
streptothrix grow best under aerobic, otbera 
under anaerobic conditions. 

Treatment — The sinuses may be curetted ; 
but removal of the breast is more satisfactory. 
At the same time massive dosea of potassium 
iodide (40-90 gr. thrice daily) should be given. 

5. Syphius 

The secondary rashes and condylomata that 
may ax)pear on the mammary skin are dis- 
cussed under SYPraus. 

Chancre of the Nipple.— This condition 
is now comi)aratively rare, but may be foi^ 
in a normal wet-nurse suckling a sypbilitio 
child, or even in any woman with abraded 
breast who allows the baby’s mucous tuber- 
cles to come into contact with it. , The 
mother herself is almost always immune. 
The sore may conform to any of the following 
types ; 

(а) A mere fissure or excoriation which per* 
sists, but without surrounding indniation. 

(б) A small, mtiactable, rounded, 
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zmiaed reddened area of skin with surrounding 
and subjacent induration. 

(c) A. definite ulcer, which may be a later 
stage of (a) or (h). It presents a dirty, sloughy 
or scabby sur&ce, with scanty discharge ; it 
is usually shallow, and in the centre of a fiat, 
raised, hardened surface. 

(d) Occasionally pyogenic infection occurs, 
and phagedfienic spread and sloughing may 
then be extensive. 

(c) A true Hunterian chancre is comj)ara- 
tively rare in this situation. 

The local sore ’’ is often insignificant and 
readily overlooked. It is usually j)ainless ; it 
is commonly placed on the areola or on the 
neighbouring skin ; the actual nipple fre> 
quently escapes but may be swollen. Multi- 
ple sores of simultaneous origin may sometimes 
be seen, and the condition may be bilateral. 
The axillary glands are enlarged and hard, but 
mobile and not tender. 

Diagnosis is made by the ap])carance and 
persistence of the sore and b>' the (character 
of the axillary glands ; it is confirmed by a 
history of exposure to infection, by the dis- 
covery of the Spironema pallidum in 8CTa])ings, 
and later by the appearance of secondary signs 
of generalised syphilis and by the i)resence of 
a positive Wassermann reaction. 

The local condition must be difierontiated 
from : 

■ (1) A vaccine sore, infected from the baby’s 
arm. Such sore runs the usual vacciiiial 
course and the glands are tender and not so 
discrete. 

(2) Paget’s disease of the ni])ple (nee j). 193). 
The chancre develojis more rapidly, is of a 
duller-red colour, and causes less discharge. 

Treatment is that appropriate for general 
syphilis, namely novarsenobillon and meremry. 
Locally, the sore should be frequently wasli^ 
clean, dried, and then dusted with a powder 
composed of equal parts of calomel, zinc oxide, 
and starch. 

Tertiary Syphilis of the Breast in 

uncommon ; it may take the form of a local- 
ized gumma or of a diffuse gummatous infil- 
tration. A gumma is a readily palpable 
rounded mass; as it enlarges it adheres to 
the skin, which may become pitted like orange- 
rind. l%e integument becomes purplish and 
gives way with a gush of pus, leaving a deep 
^cer with a sloughy (wash-leather) base. 
Biggnosis is then easy ; in the earlier stages 
and in the diffuse type it can be aided by 
sppUoation of the Waaseimanu tost and by 


the discovery of other clinical evidences of 
syphilis. 

Treatment.-" Novarsenobillon, mercury, and 
iodides should be administered according to 
the rules laid down in Syphius. 

6. Mammary Cysts 

Tlie clinical characters of a mammaiy cyst 
vary somewhat with its nature and with its 
tenseness. (Tenerally an innocent cyst is 
smooth- walled and, if not fluctuant, more or 
less elastic in cionsistency. Not infrequently 
it is surrounded by chronic mastitis. In all 
cases of doubt between cyst and solid swelling, 
or Iwjtween innocent and malignant cyst, the 
lump sliould be excised for microscopical 
examination. 

( 1 ) Retention Cysts due to duct ob- 
struction. — Blockage of a large duc.t near 
the nij)j)le may give rise (a) to a smple svh- 
areolar cgst, or, if lactation be in ])rogress, (6) 
to a galm^lacdc. Obstruction of small ducts 
as in chronic mastitis may cause (c) involution 
cysta ; in exaggerated cases the process of 
fibrosis and cyst-formation advan(‘.cs until [d) 
polycystic disease of the breast is develop^. 
Ketention cysts may also arise in connexion 
W'ith duct blockage by (e) neoplustns^ such as 
duct papillomata or fibro-adenomata. Chronic 
encysted absc(?ss, w'he^ther due to B, tuberc^dosis 
or to the 8taj)hylococ(‘UH, is to be remembered 
in this connexion. 

(a) Simple Subareolar ( Vst. — superficial, 
obviously fluctuant, single cyst of about one 
inch diameter is easily 2 )alpable in the neigh- 
bourhood of the areola. Tin; cx)iTes])onding 
mammary lobe often show's clwonic mastitis. 
Occasionally a serous exudate (^an be expressed 
from the ni])|>le, but this phenomenon is much 
commoner in cysts due to deej) papillomata. 

Treatment— Excision through a radial ex- 
(;ision, foDowed by micjroscojMc confirmation of 
the diagnosis, is the only satisfactory treat- 
ment. 

(h) Galactocelk.- a fluctuant, obviously 
cystic swelling a})p(5ars near the ni))j)Ie during 
pregnancy or lactation, and may j)er8ist long 
after cessation of suckling. It is painless, 
rounded and smooth, moves with the nipple, 
and has any diameter u]) to about 3 in. A 
milky disc^harge can often be exi)res8ed from 
the nipple, and on incision altered milky or 
buttery contents are found enclosed in a firm, 
fibrous wall lined with fiattened epithelium. 

!beabneni — Excision through a radial in- 
cision is the most satisfactory treatment. In 
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some cases, however, evacuation by aspiration, 
followed by pressure strapping and inhibition 
of lactation, is sufficient. 

(c) Inflammatory involution cysts and (d) 
polycystic disease have already been considered 
under Chronic Mastitis (/tee j). 186). 

(2) Serous Cysts occasionally result from 
the dilatation of lymph spaces ; they rarely 
attain a prominent size?, cause symptoms, or 
require excision. 

(3) Neoplastic Cysts. — As already men- 
tioned, retention cysts may follow duct ob- 
struction by suc.h tumours as fibro-adenomata 
and duct papillomata, but cyst-fornnation may 
also be caused by dexiemrative processes, colloid 
or hflcmorrhagic, within the substance of a 
carcinoma or sarcxima. They require treat- 
ment appropriate to the causative neoplasm. 

(4) Hydatid Cysts of the breast are very 

rare. The cyst is a painless, firm, elastic, 
round swelling of very slow growth. Until 
mixed infection has occurred there arc no 
adhesions to skin or pectoral fascia and no 
axillary adenitis. Fluctuation may be diffi- 
cult to demonstrate until the cyst has reacihed 
a considerable size. Discdiarge from the nipple 
is absent throughout. On aspiration a clear 
watery fluid, free from albumin but often 
showing booklets, is withdrawn. aim 

Hydatid Diseask.) 

Treatment — The cyst should be excistid, 
whole, through a radial incision before sup- 
puration or rupture has occurred. If an 
abscess be present, it should be opened, 
thoroughly cleansed, drained, and encourage<l 
to heal from the bottom. If sinuses are pre- 
sent, they should be slit up into their ultimate 
ramifications ; but if the whole breast be 
riddled it should be removed. 

7. Innocent Tumours 

Hard Fibro-adanoma. — This very com- 
mon neoplasm forms an enca])sulated tumour, 
composed chiefly of firm (^innective tissue 
enclosing crushed relics of glandular ele- 
ments. 

Glinioal features. — ^Attention is usually at- 
tracted to the lump by chance, or occasionally 
by neuralgic pain with menstrual exa(}erba- 
tions. The growth begins after puberty, and 
practically always before the age of but 
it may remain unnoticed until later. Though 
occasionally deeply placed and perhaps push- 
ing the breast forwards, a fibro-adenoma is 
nearly always superficially situated, especially 
near the nipple, near one margin of the gland 


or in its anilary tail. It tends to grow towi^ 
the surface until it may eventually present m 
a visible lobulated tumour. More than one 
fibro-adenoma may be found, and both breasts 
may be affected. The tumour is readily pal- 
pable with the flat palm ; it is smooth, of 
rounded or lobulated shape, of firm and uni- 
form consistence, and of medium size— it rarely 
has a maximum diameter of more than 3 in. 
Except for the frequent presence of chronic 
mastitis in the corresponding lobe, the sur- 
rounding tissues are little affected ; the tumour 
moves freely in the breast, often like a piece of 
soap slipping from the fingers ; it is but loosely 
connected with breast tissue, and can be moved 
apart from the nip])le ; neither skin nor fasciea 
arc adherent to it, and the axillary glands are 
not enlarged. On incision it is seen to be 
composed of fibrous laminae more or less con- 
centrically arranged in dense whorls which en- 
close small chinks representing imprisoned and 
choked lumina. The mass is of an opaque, 
pinkish-white colour in section, and is sur- 
rounded by a well-developed capsule from 
which it can readily be enucleated. 

Treatmeni—In a young nonchalant patient 
a fibro-adenoma may be left untouched, though 
it should be vigilantly watched ; it should be 
excised if first discovered after the age of 30 
or if it causes neuralgic pain or mental appre- 
hension. When there is much neighbouring 
mastitis and the diagnosis between fibro- 
adenoma and scirrhus is uncertain, the tumour 
should be removed immediately and examined 
microscopically. Usually excision is performed 
through a radial incision directly over the 
growth ; occasionally, when the fibro-adenoma 
is deep or when a concealed scar is desired, but 
mver when carcinoma is suspected, the surgeon 
may reach the tumour from behind by incisiDg 
through the submammary groove and turning 
up the breast from the chest wall. 

Soft Fibre- adenonui (erroneously called 
“ adeno-sar(!oma,*' or, when cystic, ** cysto- 
sarcoma ”). — This rare tumour ^ows to a 
much greater size (up to 7 or 8 in. in diameter) 
and more rapidly than the common hard 
fibro-adenoma ; moreover, it is commoner in 
women over Like the ordbary variety, 
however, it causes no adhesions or axillary 
adenitis and is non-malignant. Owing to its 
size it may cause dilatation of superficial veins, 
and may so enlarge the breast as to nmukte 
diffuse hypertrophy ; this condition is, 
ever, practically always bilateral, while lOlk^ 
fibro-adenoma is unilateral. Its relative 
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am may prevent the palpable defimtion of its 
limits within the gland. 

On section the connective tissue is found to 
be notably cellular rather than hbrous, but the 
condition is essentially non-malignant in char- 
acter. It may be diagnosed from sarcoma by 
absence of evidences of infiltration of adjacent 
tissues, by freedom from adhesions, by la(‘.k 
of axillary glandular enlargement/S, and, in 
section, by the presence of clefts lined with 
epithelium. 

Treatment — The whole breast should be re- 
moved ; if on microscopic examination any 
reasonable suspicion of sarcomatous change 
remains, the radical clearance of the axilla and 
removal of all fascisB and muscles in relation 
to the breast should be completed. 

Cyetic Soft Fibro-adenoma.— ^Small cysts 
are not infrequent in soft fibro-adenomata ; 
when these attain such size as to bo palpably 
elastic or fluctuant the term cystic fibro- 
adenoma ” («yn. cystadenoma, adenoeelc, sero- 
cystic sarcoma, cysto-sarcoma, etc.) is a})plicd. 

Fnngatiiig Fibro-adenoma. — Although 
when fungation through the skin occurs the 
tumour is most frequently a sarcoma, a cystic 
fibro-adenoma may rarely fungate as a con- 
gested, readily bleeding mass of blunt '' folia- 
ceous projections. 

The treatment for both the cystic and fun- 
gating varietie.s is removal of the breast. 

Duct Piyulloma (stfn, Papilliferous ( -ysts ; 
Intracystic Papilloma ; Papillary ("ystadenoma). 

flUfiteai leatnrei. — The patient, a woman of 
any age, but commonly between 35 and i5, 
usually seeks advice because of a sanguineous 
or sometimes serous discharge from the nipple ; 
in some cases this sign is absent. Pain is rare ; 
when present, it may be caused by suddcfn 
duct obstruction and distension. In the early 
stages no tumour is palpable, perhaps for 
months or years ; later, a small, firm, mobile 
swelling is felt; often an inflammatory in- 
duration of the corresponding lobes is distin- 
guishable before the tumour itself. On section, 
soft papillomatous masses are seen in one or 
more distended galactophorous ducts. In the 
dilatation cjrsts so form^, fluid may be scanty, 
but usually it is present in definite amount 
and is either bloodstained, brown, or clear 
yellow. 

Ooune.— The nipple discharge and chronic 
induration, with or without a palpable tumour, 
may remain apparentiy unchan^ for years. 
In some cases, however, the cyst enlarges to 
met M extent mb to justify the term ** cystic 


duct papilloma ” ; it may then press through 
the slan and the papillomata may protrude to 
form a congested, bleeding ** fungating duct 
papilloma ” ; this fungation may be preceded 
by infection of the cyst contents and the 
formation of an abscess. 

fk)oner or later a duct papilloma tends to 
undergo carcinomatous changes which may 
not manifest themselves at once ; it is there- 
fore always to be treated as a precancerous 
condition. 

Treatment — In all cases of persistent nipple 
discharge, accompanied by perhaps some 
neighbouring mastitis, it is advisable to remove 
the whole breast, even when no tumour is 
obvicus, and then to examine it microscopically. 

Pure Jihromay Uponuiy myxoma., and pure 
a>denomi are so rare as to require no description 
here, 

8. Malignant Tumours 

Carcinoma is very commonly, sarcoma in- 
frequently, and endothelioma rarely seen. All 
jiresent the usual malignant features ; they 
tend to grow j>rogressively and ultimately to 
kill the j)atient ; their ceils develop along lines 
foreign or atypical to the organ harbouring 
them, infiltrate adjaeemt tissues in an un- 
govemed, irregular manner, are guided by 
lymphatics or blood-vessels to distant viscera, 
and there cause secondary growths similar to 
the parent neoplasm. 

Carcinoma. — Chronic mastitis, especially 
the cystic varieties, and du(^t papilloma are 
often precancerous conditions, and their pre- 
sence should lead to anxious search for malig- 
nant change. Mammary cancer is commonest 
near the menopause, but may apj)ear at any 
age after 20. Kare in men, in women it 
ranks only second to uterine carcinoma in 
j)revalencc. Most frequent in the superior 
external quadrant, it may appear in mammary 
tissue anywhere. 

Brief morbid anatomy.— Eliminating growths 
originating in the skin of the nipple or breast, 
mammary carcinomata are divisible by their 
structure, intensity of stroma-reaction, and 
believed origin into the following groups : 

i. SPHEROIDAL-CELLED : ARISING IN ACINI — 
(a) Scirrhus : ramif 3 dng columns of sphe- 
roidal or flatten^, comparatively 
active ceUs ; but intercolumnar stroma 
well marked. On section a sdirhus 
is hard, cuts in a creaking manner, 
and presents a rather concave, 
mottled greyish or yellowish-white 
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surface from which a thin cancer- 
juice ” can often be scraped or 
squeezed. 

(h) Atrophic Scirrhus: stroma dense and 
excessive, cellular elements more or 
less choked. As a result of the ex- 
treme fibrosis the tumour grows very 
slowly and is very hard, and perhaps 
nodular; sometimes it fomus merely 
a concave disc. Owing to the fibrous 
tissue contraction, the whole breast 
may appear atrophied. 

(c) Alveolar, AdmiLs or Adeno-cardnoma : 

the cells maintain some alveolar ar- 
rangement instead of a grouping in 
irregular columns. 

(d) Medullary, Encephaloid or Soft Card- 
noma : the stroma is frail ; rapidly 
growing, loosely coherent cellular ele- 
ments predominate. On section this 
variety is soft and perhaps friable ; it 
cuts without creaking. 

(e) Cardnotna Mastitoides is a very ma- 
lignant, rapid, soft carcinoma, prob- 
ably arising at many points simulta- 
neously (midticcntric origin). 

(y) Colloid Cardnotna : partly degenerate. 

ii. DUCT CARCINOMA, COLUMN AR-CELLED ; 

ARISING IN DUCTS — 

(а) The more charact(»ristic variety of duct 
cancer arises in the larger ducts, after 
dry cancerous degeneration of duct 
papillomata. From the edge of a 
duct cyst packed with papillomata or 
their degenerate remains, <Jolumnar 
epithelial cells imipt into the surround- 
ing tissues. Such a carcinoma princi- 
pally attacks elderly women, grows 
slowly, aficcts skin, axillary glands, 
and nipple late, and has a relatively 
benign prognosis. 

(б) Carcinoma may also originate in the 
small ducts ; the irregularly ingrow- 
ing cells may then be low, cubical, or 
almost spheroidal, and the neoplasm 
is differentiated with difficulty from 
one arising in acini. 

Most surgeons agree that duct carcinoma is 
much rarer than that of acinous origin ; but 
Cheatle believes that many tumours usually 
classed with the latter really begin in the small 
ducts. 

Clinieal toatmei. — These may first be de- 
scribed in terms of a scibrhus of moderate 
FIRMNESS AND RAPIDITY, the essential differ- 


ences and the other types being indioated 
subsequently. 

The fira sign observed is often a well* 
develop^ tumour, discovered by ohanoe. 
Sometimes, however, an occasional neuralgio 
or aching pain attracts attention. Unfortu- 
nately the disease has usually secured a firm 
hold before it is detected. 

The tumour in its early stage, before obvious 
secondary changes such as adhesions have 
supervened, may be mistaken for a fibro- 
adenoma or may be overlooked in a' mass of 
chronic inflammatory tissue. But, mth the 
patient lying on a firm couch, the neoplasm is 
palpable with the flat hand as a single definitely 
hara, nodular lump of irregular and often craggy 
outline with no special tendency to a lobdar 
distribution. In nearly half the cases it is 
found in the superior external quadrant of the 
breast, but it may attack any part of the organ. 
It is attached to and moves with the mamma, 
but is not, at first, adherent to skin or under* 
Ijring fascia. Loedized swelling may become 
visible, but when fibrotic changes are extreme, 
as in atrophic scirrhus, the whole breast ap- 
pears flattened and diminished in size. 

Pain is absent in the earliest stages and may 
never be prominent. Often, however, it is 
neuralgic, sometimes referred to shoulder or 
scapula, and, in the later stages, may be 
severe, continuous and exhausting. 

The nipple moves with the tumour. Later 
its retraction and elevation above the level of 
its fellow by fibrotic contraction constitute two 
of the most characteristic signs of cancer. 

The lyfnphatic glands are soon involved, long 
before they became readily palpable. En- 
largement of the axillary group, the commonest 
lymphatic complication, is best detected by 
relaxing the patient’s muscles, pressing the 
examining finger-tips high into the armpit and 
gently drawing them down each axillary wall 
in turn ; the glands are felt as small, insemd- 
tive hard nodes slipping under the fingers; 
later they become matted together in a mass, 
and perhaps adherent to chest-wall and skin. 
In very late cases the opposite armpit may be 
affected. The subdaviedar glands must always 
be sought, for they may be soon involved, either 
directly from the breast or secondarily to the 
axillary group. Affection of the supraclavioniar 
glands occurs later, but is not an insupeeable 
objection to the radical operation. 

Adherence to undeAying faecia is a om^ 
paratively eariy and very important 
determined by attempting to move the tmillp 
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along the direction of the pectoralis fibres after 
the musde has been stretohed by holding the 
aiin above the head or by causing the patient 
to press her palms firmly together. 

Adhesion of skin to growth, as shown by the 
dimpling and puckering elicited by attempts 
to raise the s^ between finger and thumb, 
occurs relatively early. A coarsely-pitted, 
oftinffe-rind or pig-skin appearance arises in 
some cases, probably as the result of interfer- 
ence by perilymphatic fibrosis with l5miph 
drainage of the skin. Occasionally this pro- 
gresses to a condition of cancerous pachyderyniaf 
in which the skin, perhaps over a large area, is 
tough, stifi and leathery, though not neces- 
sarily yet itself cancerous ; when the cuticle 
itself is generally infiltrated with carcinoma 
the term “ cancer-en-cuirasse ” is appli(;able. 
A commoner form of involvement of skin with 
actual cancer is the cutaneous nadule : a local- 
ized swelling appears as the result of lymphatic 
permeation along the suspensory ligaments of 
Astley Cooper. This becomes more and more 
raised and bossy, and red or purjile, until it 
finally ulcerates. Ulceration occurs late, but 
is not necessarily a contraindication to radical 
operation. The ulcer is ragged, irregular, and 
hard-edged, with sloughy base and offensive 
watery, often bloodstained discharge. 

Cachexia may be absent until very late. It 
is due to pain, sleeplessness, and secondary in- 
fection with pyogenic organisms. 

Brawny arm occurs when the growth has 
already exceeded the bounds of operability. 
As a result of lymphatic obstruction by peri- 
lymphatic fibrosis the arm becomes swollen, 
brawny, painful, and progressively useless. 

Bone-metastases may occur anywhere, but 
especially in the sternum, ribs, spine, and upper 
ends of the femur and humerus. They may 
cause deep aching or neuralgic pain, or may only 
be detected by radiography whim fracture from 
slight injury has attracted attention. In 
elderly women spontaneous ” fracture should 
always lead to search for an undiscovered 
scirrhus. In the long bones metastases are 
endosteal in position. 

Secondary growths may also develop in 
hir^s and pfeura, in the liver, centrally or super- 
ficially, or in other abdominal viscera, especially 
those in the pelvis. 

An Atrophic Scirrhus presents many of 
the signs of an ordinary scirrhus, but is even 
harder, much slower in growth, and more 
favourable in promoauu It causes shrinking 
and flattening of we btea8t,%ttt4aay produce 


no serious symptoms until the patient dies of 
intercurrent disease or until perhaps a '' spon- 
taneous ” fracture enforces attention. 

A Medullary or Encephaloid Cancer is 
much more serious. It is soft and lobulated, 
attacks relatively young women, grows and 
disseminates itself rapidly, and comparatively 
soon attains a fatal issue.^ 

Multicentrtc Carcinoma (Carcinoma Mas- 
titoides. Mastitis (.^arcinomatosa) is a rare but 
hopelessly fatal disease, in which the cancer 
originates at many points simultaneously, 
quickly infiltrates the whole breast, and runs 
its course in a few weeks. It attacks young 
women, usually in connexion with child-bearing, 
and may at first be readily confused with acute 
mastitis. The whole breast is swollen, hot and 
red, “ cancer-en-cuirasse” rapidly develops, and 
metastases soon cause death. 

A Duct Carcinoma of the more typical 
columnar -celled large -duct variety is com- 
paratively slow and benign. It frequently 
HUjiervenes in duct papilloma without any 
obvious sudden change. Retraction of the 
nipj)le is rare, cutaneous and fascial adherence 
is late, and glandular enlargeniimts are tardy. 
The commonest, but not invariable, symptom 
is a bloodstained exudation from the nipple. 
The tumour may not be palpable for a long 
time. 

The small duct tyf>e of cubical or mixed 
cubical and spheroidal cells cunform^ more 
closely to tlie scirrhus in clinical characters. 

I^tment — Whatevi^r the clinical or patho- 
logical ty[)e, the jiroper treatment in all 
ojierable casca is radical removal of the breast 
in one mass with all underl 3 dng muscles, a 
very wide cireJe of fascia, all the contents of 
the axilla and, if necessary, of the supra- 
clavicular triangle. No operations that fail to 
remove all adjacent fascicB and muscles and 
to clear the axilla must be performed. Several 
courses of X-ray treatment should follow. 

Limits of operdinlity, c^ase ceases to be 
radically oiierable when- - 

(1) General ill-health or pulmonary or 
cardiac disease is extreme. 

(2) The grow th is not only fixed to the 
pectorals and fascia, but also to several 
ribs. One or two ribs may be excised 
with the mass, but their involvement 
very materially diminishes the pros- 
pects of a cure. 

(3) Axillary glands are firmly fixed to the 
chest- wall. 

(4) Secondary skin nodules exist more 
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than 3 in. from the primary growth 
(Handleyh 

(5) Metastases are present in thoracic or 
abdominal viscera, in spine or in 

^ bones. 

( 6 ) There is a large and fixed mass of supra* 
clavicular glands. If these glands are 
not massive and fixed they may be 
excised with a moderate prospect of 
cure. 

(7) The presence of well-established 
“ brawny arm ” suggests that per- 
meation with cancer cells has spread 
so widely as to render cure im- 
probable. 

Ulceration of the growth is not in itself a 
contraindication to operation. 

Inoperable cancer . — Radium and X-ray treat- 
ment may delay progress, but my experience of 
these measures has not been encouraging. 
Oophorectomy has not established itself as a 
retarding measure. Attention must therefore 
be paid to the relief of pain, sleeplessness, 
sepsis and foetor, by careful dressing and the 
use of analgesics ; morphia should be reserved 
as long as possible. 

Sarcoma. — Sarcoma shows a predilection for 
the fourth and fifth decades, but is fortunately 
uncommon. It may take the form of — 

(a) A very malignant, quickly growing 
round-celled sarcoma, with early meta- 
stases and a tendency to the formation 
of haemorrhagic or sometimes alveolar 
cysts within the tumour. 

(b) A less malignant, slower fibro-sarcoma 
or spindle-ceUed sarcoma. 

(c) Very rarely a chondro-sarcoma, con- 
taining islands of cartilage, but not, 
thereby, necessarily less malignant. 

Clinical ieatira. — The round-celled variety 
is the commonest, and may be taken as the 
type. The breast becomes widely infiltrated 
and considerably enlarged, and its superficial 
veins often distended. In it is found a hemi- 


Bometimes sloughy mass protrudes. Metes- 
tases via the blood-stream are oommon ; 
death is due to cachexia, heemorrhage, or to 
metastases in important organs. 

The fibroid variety is of dower development 
and may remain for some time as a compara- 
tively small firm tumour, not unlike a fibro- 
adenoma in character. Soon, however, more 
rapid infiltration occurs and the subs^uent 
course resembles that described above. 

Treatment — ^In all cases radical removal, as 
for carcinoma, with clearance of the axilla 
must be done. 

Endothelioma. 7 - This tumour arises in 
the endothelium lining lymphatics and blood- 
vessels. Although possibly some tumours 
hitherto ranked as alveolar carcinomata were 
really endotheliomata, this disease is rare. 
The clinical manifestations and treatment are 
similar to those of carcinomata, but possibly 
the prognosis is more favourable. 

9. Diseasbs of the Nipple 

Among developmental errors of the 

nipple may be mentioned : (a) Undue shoHneeen 
(h) [Jtnbilication, in which it lies in a depression 
surrounded by a moat-like valley, ( 0 ) /n- 
vaginationy in which it is so far buried in the 
breast as to form a depression instead of an 
elevation. 

Retraction is an acquired condition, and 
often due to carcinoma, though it may result 
from scarring, syphilis, 6r the contraction of 
cystic remains. 

Fissures are discussed under Infant Feed- 
ing, and chancre at p. 187. 

Papilloma and Epithelioma may oeour 
as elsewhere on the skin. They present the usual 
features, and demand appropriate treatment. 

Simple Eczema of the nipple resembles 
the disease elsewhere in its signs and treat- 
ment. (See Eczema.) 

Paget’s Disease. — This very intractable 
condition affects the nipple and surrounding 


spherical, occasionally pulsatile tumour of 
smooth or lobulated rather than nodular out- 
line, and often of great size. Its consistency 
may be evenly firm, or softened in places by 
the presence of cysts. Retraction of the nipple 
and adherence of the skin are absent. Although 
the axillary glands are not usually enlarged 
they are sometimes palpable, and the detection 
of enlarged glands in this situation does not 
exclude the diagnosis of sarcoma. In the later 
stara, fungation through the reddened attenu- 
ated skin occurs and a purplish, heemorrhagic. 


skin, especially in women over 40. It u 
essentially a malignant phenomenon, for sooner 
or later in practically every case a carcinoma, 
usually a scirrhus or a duct cancer, is dis- 
covered somewhere in the breast. The soizrliiia 
is often extremely atrophic, which explains 
the chronicity of the dermatitis and the Uxdf 
manifestation of the causative growth. 

The affected area has usually a raw »pea 9 *’ ^ 
ance, a smooth or finjriy granular suifiscsk^^;' 
bright-red colour, and is thickly coated 
clear yellow gummy exudate, whidi msf 
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to form aoabe. Oocaeionallr vesicles like those 
of ecxema, or rarely dry scales re^mblbg those 
of psoriasis^ are seen. The condition is always 
unilateral ; usually it is free from subjective 
symptoms, though sometimes it causes burn- 
ing and itching. It is not amenable to the 
treatment proj^r for simple eczema. 

TrfMitmfmt, — The whole breast should be re- 
moved, with neighbouring muscles and fascisB 
and the contents of the axilla. This radical 
operation should be performed even if the 
primary cancerous condition is impalpable ; 
kss drastic treatment implies unjustifiable risks 
of later carcinomatous developments. 

C. C. CnoYCE. 

BRIQHT’8 DISEASE (sec Nephritts). 

BR0WIIDR08IS (see Sweat-glands, Affec- 
tions of). 

BROMI8M (see Drug Eruptions). 

BRONCHI EOT AS IS (including Bronchiolec- 
tasis). — The dilatation of the bronchi consti- 
tuting bronduectasis may be local or universal, 
may be cylindrical or saccular in form. 
Bronohiolectasis is a similar condition in which 
the smaller branches of tlie bronchial tree are 
affected. 

Etiology. — The affection occurs at all ages 
and in both sexes, but is more common in 
males than in females. A history of a pre- 
ceding infection, such as pneumonia, broncho- 
pneumonia, or a pleural effusion in which 
the lung is compressed, is generally obtained. 
The condition seems to occur more frequently 
after a broncho-pneumonia which accompanies 
measles than after that accomj>anying other 
diseases. In a few cases no history of pre- 
ceding disease can be elicited. 

A foreign body, such as a tooth or a piece 
of inhaled bone, is likely to set up ulceration 
at the point of fixation, and this, if not rapidly 
fatal, may lead to a bronchiectasis. Similarly, 
infected material inhaled at the time of an 
operation — as, for instance, on the antrum of 
Hidlimoie — is especially likely to produce it. 

iPadMllogy.— Originally it was held that 
bzwohiectases were produced by the contrac- 
tion of fibrous tissue extending between the 
biondiuB and the pleura. Such an explanation 
d^nded upon the supposition that the vis- 
oeial pleura is always a&erent to the parietal. 
This, however, is not the case. The formation 
at these dilatations is always associated with a 
and some disease which causes inflamma- 


tion of the lung tissue. The increased intra- 
pulmonaiy pressure produced by coughing is 
sufficient to account for the dilatotion of the 
bronchial tubes in an area in which inflammation 
produces a destruction of the resisting power 
of the bronchial wall and consolidation in the 
air-cells. One or several cavities may be found, 
the shapes of which are irregular. A “ cylin- 
drical bronchiectasis results when the dilata- 
tion is uniform ; the enlargement is then 
spindle-shaped. When the dilatation extends 
from only one side of the bronchus, a saccular 
cavity will be formed. The mouth of this may 
be relatively large or small. Fibrous trabecul® 
in the walls may produce loculation. The siw- 
face of the cavity is smooth. When the cavities 
arc few in number they are frequently of con- 
siderable size. Variations occur from this con- 
dition to that of a large area converted into a 
number of small cavities, the “ honeycomb ” 
lung. These two forms may be found either 
in the upper or in the lower lobes, but the latter 
are pre-eminently the site for bronchiectasis. 

The natural constituents of the bronchial 
wall disappear and are replaced by fibrous 
tissue, the surface of which is lined by flattened 
epithelium. 

Syn&ptonuitology. First siege * — With ccta- 
sis of one of the larger bronchial tubes there may 
be no symptoms. In such a case the cavity is 
dry and no secretion is present. The usual 
complaint is that whenever a cold develops it 
is rapidly followed by a cough with a good deal 
of expectoration. This is at first purulent and 
later becomes more mucoid in type. In the 
course of a few weeks it gradually diminishes 
and may again disappear. In the second stage 
there is constantly a certain amount of mucoid 
expectoration, which at times, usually after a 
cold, becomes purulent. It is more difficult to 
got rid of this purulent character than in the 
former stage, but after some months the ex- 
pectoration may disappear almost entirely. 
In the third stage of the disease purulent 
expectoration is constantly present, and in the 
most advanced cases is copious and presents 
characters which are typical. When allowed 
to stand it settles in three layers, the top 
layer being frothy, the middle one an opalescent 
fluid, while at the bottom of the jar the material 
is of a greenish colour and consists largely of 
solid particles. The expectoration occurs in a 
very characteristic manner. Following forced 
inspiration and ei^iration, such as are inciden- 
tal to exertion, singing, or laughing, and also 
alteration in the position of the axis of the 
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trunk, afi in banding down or reclining, a sensa- of the lobes, the ultimate diagnoos reat a upon 
tion of something being preront in the throat the examination of the sputum. The- abs en ce 
is experienced and a quantity of material is of tubercle bacilli and the presence of a 
expectorated. The explanation is that the flora is strongly suggestive of bronchieotaaiB. 
cavity containing the secretion is lined by a The general condition of the patient irith 
mucous membrane which is insensitive. When, bronchiectasis is good, whereas the signs, if 
however, the contents are expelled from the due to tubercle, would indicate an advanced 
cavity, they impinge upon healthy mucous case. 

membrane which is normally sensitive to When the smaller tubes are affected and 
foreign material, and coughing is produced. '' honeycomb ” lung results, it is usually im« 
After the cavity has been emptied the cough is possible for the cavities to be emptied in the 
diminished for the time being. circumstances described. In such cases the 

When the dilatations are limited to the sputum is often nummular and generally con- 
smaller tubes this characteristic method of tains only one type of organism, the cough is 
expelling the contents does not prevail. All more persistent, and the lesion is generally 
the cavities are never properly emptied simulta- found at the base of the lung, either posteriorly 
neously, and the cough and expectoration of or in the neighbourhood of the axula. Very 
purulent fluid are more continuous. In both similar signs may be found in the case of 
forms the cough may disturb sleep. It is resolving l^oncho-pneumoniaf but a re-examina- 
severe in the morning as a result of the nocturnal tion at the end of a week or so will reveal the 
accumulation. true condition. An empyema opening into the 

Beyond the cough and the troublesome ex- lung suddenly causes the evacuation of a largo 
peotoration there may be no symptoms. The quantity of purulent sputum ; in the case of 
patient may be well nourished and able to do bronchiectasis the quantity mcreases on sue- 
a fair amount of work. As a rule, there is a ccssive days and has not such an obvious 
slight degree of breathlessness and of ansemia appearance of pus. In a ruptured empyema 
with its associated symptoms. No rise of there is also a tendency for the expectoration 
temperature at night occurs, sweating is not to recur at longer intervals (two or three days) ; 
complained of, and the general functions of in bronchiectasis it is a daily occurrence. An 
the body are normal. When the infection hydatid cyst is recognised by the character of 
spreads to the adjacent limg, producing a form the sputum, which contains booklets or parts 
of broncho-pneumonia, the symptoms of this of the cyst-wall. The sputum of actinomycosis 
condition will be observed, but they will be is also characteristic. Malignant growths in 
less prominent than in the case of an otherwise the lung produce bronchiectasis. In such an 
healthy individual, probably because the body instance the wasting is rapid and the general 
has become accustomed to the presence of this condition correspondingly worse, 
permanent infection. When a large amount of Pus may accumulate in a recess in the le- 
suppuration is constantly present, lardaceous spiratory area other than the Itmg, such as 
changes may set in. Reviewed as a whole, it in a supratonsillar pocket. In this event oon* 
it is extraordinary how slight are the general fusion may arise through a similar method of 
symptoms caused by the disease, even when expectoration, and a diagnosis of a small 
it is considerable in extent. bronchiectasis be made. Repeated careful 

Diagnosis* — Bronchiectasis affecting a large examinations of the throat will obviate the 
tube and one near the centre of the lung may error. 

be quite undetectable, and if quiescent may not On the whole, a patient with ^nsidezable 
even be suspected. Single cavities which are expectoration and cough, exhibiting a litfge 
active will give rise to expectoration typical in number of signs but in good ^neral c o nditio B , 
its substance and method of evacuation as is most likely to be the subject of faronohi* 
described above. When a cavity is empty, all ectasis. If a tuberculous infection be aup^ 
the characteristic signs of a vomica may be imposed the bacilli may only be found with 
detect^ ; when it is lull, these signs are absent, difficulty. 

Such signs do not distinguish between a bronchi- A warning must here be gi' 
eotamandacavity of another nature. Although ploring the chest in casM of 
bronchiectases are usually found in the lower there is considerable liability to the 
part of the lower lobes, and other cavities, ment of cerebral abscoM whm it k 
especially tiiose due to tubercle, at the apices PtognoaiB. — This is a difSouH 
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When the oavity ie single and not of large 
siie the dnxation of life is not greatly shortened. 
Whenever a cavity is actively secreting pus 
the infection may spread to the adjacent lung 
and set up broncho-pneumonia ; it is remark* 
able, however, what resistance is shown by 
patients having a chronic infection of the lung. 
Hemorrhage sufficient to be fatal is uncom- 
mon. There is considerable liability to the 
development of metastatic abscess, especially 
in the brain. It should not be forgotten 
that lardaceous diseases or tuberculosis may 
supervene. 

The heart may become dilated— a tendency 
which is roughly proportionate to the amount 
of lung destroyed and to the dyspnoea resulting 
from uiis destruction. Death by failure of the 
right side of the heart is a common method of 
termination. 

Treatment* — ^Treatment is directed towards 
obviating activity in the cavities, and relieving 
the condition when the cavities become active. 
The greatest precaution should be taken to 
prevent the patient from acquiring any in- 
fection, however mild it may be, from those 
about him. He should therefore be removed 
from the vicinity of any who show signs of 
devdoping colds, influenza, etc. — a matter of 
difficulty in practice. The general health 
should be maintained to the utmost ; an open- 
air life is well tolerated when dyspnoea is not 
obvious. All fed of sepsis, such as may be 
found in the gums, tonsils, nasal sinuses, etc., 
should invariably be searched for and, if 
pnemt, eradica^. There are no special 
indications regards diet. 

Zt is most important that the positions in 
which the cavities tend to empty themselves 
should be ascertained, and adopted many times 
a day by the patient, in order to promote 
evacuation of the purulent material. The 
suooess attendi]^ these efforts is considerable 
when the cavities are few and large, but dis- 
appointing in bronchiolectasis. When the cavi- 
ties become active during the winter months, 
additional treatment shomd be adopted. For 
an hour, night and morning, the patient should 
wear a.Bumey Yeo open inhaler to the sponge 
of which are applied a few drops of the follow- 
ing inhalation, vis.: creosote S dr., thymol 
3 di., carbolic acid 1 dr., spirit of chloro- 
iorm to 1 oz. The liquid is best applied to the 
apongB a few drops at a time with the aid of a 
mateffi or wooden penholder. If necessary, the 
Burney Teo inhaler may be worn for a much 
^^lqn|sr period, or even continuously. It is 


important that it should be made of perforated 
zinc; and until the patient is accustomed to 
place the proper quantity of the liquid on the 
sponge, the face should be rubbed with vaseline 
over the area on which the edges of the mask 
impinge, otherwise the skin may be burned. 
F^om the end of September to the end of April 
the patient should take a minim of creosote 
in a drachm of cod-liver oil thrice daily after 
food. On the least sign of any infection, such 
as a cold or a pyrexial attack, the patient should 
be ordered to bed and kept there until the 
practitioner is satisfied that all danger is over. 
He should be conservative in allowing the 
patient to get up. After an acute exacerba- 
tion tonics are of value, and for this purpose 
large doses of the tincture of perchloride of 
iron up to 30 min. three times a day, for a 
period of a week, are beneficial. 

Vaccines have a considerable effect on the 
general condition of the patient. Unless, how- 
ever, evacuation by the means indicated can 
be attained, their use will be disappointing if 
it is anticipated tliat they will immediately 
reduce cough and expectoration. They are, 
however, well worth trying. The antiseptic 
inhalations usually diminish the variety of 
organisms present. When the sputum shows 
that the varieties of organisms are constant, 
it is advisable to take stock vaccines prepared 
from a virulent strain obtained from a similar 
infection, instead of employing an autogenous 
vaccine. 

Should broncho-pneumonia, heemorrhage, etc., 
arise in these cases, the treatment appro- 
priate to the complication should be applied, 
without, as far as possible, relaxing the treat- 
ment indicated above. 

Operative measures have been successful in 
a few cases, but the risk attending them is 
considerable, and they should therefore not be 
undertaken lightly. Charlton Briscoe. 

BRONCHITIS. — Inflammation of the bron- 
chial mucous membrane may be acute or 
chronic ; in chronic bronchitis the expectora- 
tion may be so excessive as to lead to 
bronchorrhcca. When the sputum has an 
offensive odour the term “ feetid ” bronchitis 
is employed. 

1. Acute Bronchitis 

Etiolofy* — ^Acute bronchitis is commonly 
precede by a sore throat and in a mild degree 
is a concomitant of an ordinary cold, extension 
taking place through the larynx and trachea. 
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It is also liable to develop in the course of anj 
acute illness, e.g. typhoid fever, and is especi- 
ally common with measles and whooping- 
cough. 

Pathology* — The changes found in the 
mucous membranes are — ^hypersemia in the fimt 
stage, congestion and infiltration by leuco- 
cytes and desquamation of the ciliated epi- 
thelium in the second stage, and finally reso- 
lution. With resolution the inflammatory 
changes disappear and regeneration of the 
lining membrane takes place. As a rule the 
attack clears up, but it may become chronic, 
and exacerbations are then liable to occur. 
Tubes of any size may be ailected, and, should 
bronchitis of smaller tubes be present, broncho- 
pneumonia may supervene. When bronchitis 
recurs frequently, the submucous connective 
tissue is increased and the epithelium tends to 
become thinner and less stratified, and to be 
replaced by non-ciliated cells. A permanent 
state of congestion remains which resembles 
that seen towards the end of an acute attack. 

The pneumococcus is usually found either 
alone or associated with other organisms. 
Micrococci catarrhalis, influenza bacilli, strep- 
tococci, staphylococci may be found alone, but 
are more generally associated with pneumo- 
cocci. The organism of diphtheria is sometimes 
detected. In this case membrane will be 
formed, fibrinous in the large tubes, but more 
purulent if the smaller bronchi are afiected. 

Symivtomatology* — The onset may be 
either insidious or acute. When developing 
in the course of another infection it is insidious, 
but when occurring as a primary condition it 
may be so acute as to be heralded by a rigor 
or by vomiting. At the onset pains in the 
back and limbs are frequent, and throughout 
the course of the disease there may be pain 
on swallowing due to laryngitis or to enlarged 
glands in the mediastinum pressing on the 
oesophagus. Fever of moderate degree is 
generally present, and may persist for a few 
days or several weeks. Complaints are made 
of dyspnoea which may almost amount to 
asthma, of discomfort referred to the upper 
art of the sternum or between the shoulder- 
lades, of a general sense of tightness of the 
chest, and of the air producing a harsh sensa- 
tion in its upper part. During the first stage, 
when the mucous membrane is inflamed and 


cy^ and scrum, and hence the couA m 
irritatmg and more productive. At w end df 
four or five days the sputum becomes yellow of 
greenish, more liquid, and eat^y expectorated , 
leucocytes and serum are present in peattt 
quantities. As resolution occurs and mflam^ 
mation of the bronchial tubes decreases, the 
sputum loses its purulent character, remains 
thin, then becomes mucoid, is easily ezpeo^ 
torated, and gradually lessens. In a mild at* 
tack the pulse-rate is not increased, but when 
the bronchitis is severe it may rise consider- 
ably. Respirations are accelerated roughly in 
proportion to the degree of obstruction. Sleep- 
lessness is common during the first few days, 
largely owing to the cough. The condition is 
often associated with na^ catarrh, laryngitis, 
and tracheitis. The amount of expectoration 
may not be at all in proportion to the efiorts 
of coughing. In some cases expectoration is 
small in amount and difficult to bring up; 
in others it is copious and easily evacuate. 
Foetor is due to the development of putrefactive 
micro-organisms, the pr<^uct8 of which are 
accountable for the odour; it is frequently 
not appreciated by the sufferer. The cou^h 
is always severe after a night’s rest, and m 
the middle of the night often disturbs sleep. 
Sudden paroxysms of dyspnoea may develop 
which are only relieved when the offending 
material has been expectorated. 

Diagnosis*— As a rule, this presents no 
difficulty, for the symptoms are characteristic. 
The physical signs are liable to be very in 
definite, but some rhonebi and sibili are usually 
audible within forty-eight hours of the onset. 
Generally, at least the bases of the lungs are 
the seat of lAles or crepitations during some 
part of the attack. Confusion may arise be- 
tween cases of acute bronchitis and those of 
pressure on the bronchus^ but the history of the 
case, or the discovery of a cause for bronchial 
pressure, should speedily solve the difficulty. 
Dyspnoea may be so great at the onset as to 
lead to the suspicion that an attack of asthma 
is under observation. It is difficult to separata 
the two, but at this stage it is not important 
to make a certain distinction. At the OBiat 
many cases of bronchitis are associated willi 
spasm, and, on the other hand, an attack ot 
asthma no less frequently precedes bronchitis* = 
It should be remembered that a weak 


congested, there is an irritating non-productive tion induced by wasting diseases may ba aopi!f 
cough owing to the secretion of viscid mucus, plicated by bronchitis, and that bron o hi ti a pii^ 
In the next stage the sputum becomes less be the pi^ominant symptom of sock 
viscid, and yellovnsh from the addition of leuco- tions as typhoid fever ana meados* 
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W6ftUy person seek treatment for bronchitis, 
the primary oauae should be sought. 

* PisayBotis*-— The ordinary case of acute 
farmomtis occurring in a healthy subject is 
almost sure to end in recovery. In the aged, 
in young children, or in weakly adults the 
jmgnosis may be serious. The disease is 
dangerous when it begins in the finest tubes 
or by spreading involves them, for broncho- 
pneumonia is to be feared. The association of 
other diseases, such as measles, whooping- 
cough, etc., tends to increase the gravity of the 
affection. Bronchitis is very likely to be the 
determining cause of death in such conditions 
as emphysema, diabetes, chronic nephritis, and 
dzrhosb of the liver ; the prognosis should 
then be guarded, even though the pulmonary 
condition is apparently mild. 

Treatment* — In aU cases it is advisable 
that the patient be put to bed. The room 
diould be airy and capable of ventilation, and 
its temmrature kept at 60°-fi5® F. The bed 
should BO placed that it is neither in a direct 
draught nor in a comer where the air does not 
circulate. A purge should be given imme- 
diately, followed by a saline draught in six 
or eif^t hours. It is of the greatest comfort 
to the patient that the air be warm and 
moist. If the atmosphere does not conform to 
these conditions, a fire should be lighted and 
a kettle with a spout projecting into the room 
idlowed to simmer, so that steam may be given 
off. When the bed is placed in a tent, as may 
be done in the case of children, the kettle 
should not be too close to it, otherwise the 
child may bum its hand. Too much moisture 
in the air is depressing and harmful ; the 
kettle should therefore not be kept in position 
continuously, but should only be in opera- 
tion for periods of three-quarters of an hour 
to an hour, separated by similar periods. A 
poultice applied over the up^r part of the 
sternum and between the shoulder-blades affords 
oontiAsrable relief. It should be graduated 
with the strength of the individual, and when 
placed over the sternum should be li^ht. The 
first of the poultices may contain a httle mus- 
tard. The^ diould be changed every two 
hours. Failing poultices, a mustard-leaf or a 
hot fomentation on which a little turpentine 
is sprinkled may be applied ; to prevent ex- 
coriation this should he removed five or ten 


minutes after severe discomfort is confined 
'A Woollen jadmts are advisable. & pre- 
Bg them, allowanoe diould be made for 
> mot that they may have to be ohuged 


at short intervals if much perspiration should 
occur. The patient should be allowed to 
assume whatever posture is most comfort- 
able. 

Considerable relief will follow the use of an 
inhaler in which hot water is placed, the vapour 
being inhaled. Many varieties of inhaler are 
obtainable. Of more importance than the kind 
of appliance is the instruction that, while in- 
haling, the patient should breathe quietly. 
Inhalation is of the greatest value where the 
larynx and trachea are involved. Friar’s bal- 
sam, some of the volatile oils, or even turpen- 
tine may be added in the proportion of one 
teaspoonful to a pint of hot water. The water 
should be at a temperature of 140*^ F. 

Although the diet at this stage should be 
very limited, it is of great importance that a 
large quantity of liquid, such as hot lemon- 
ade or barley-water, should be imbibed. As 
alkalis are of considerable assistance, bicar- 
bonate of soda may bo added in a proportion 
of 20 gr. to half a pint. Four or five pints of 
lemonade may easily be consumed by an 
average adult during the twenty-four hours. 
It is important to obtain rest at the very 
beginning of the attack when the cough is 
unproductive and there are few signs in the 
lungs. Dover’s powder 15 gr., or morphia and 
ipecacuanha lozenges, may be ordered ; the 
latter have the advantage that the patient 
may be given one every quarter of an hour 
until the desired result is obtained. Aspirin 
may be prescribed, or a hot bath given, prior 
to taking to bed, if severe pains are complained 
of in the body and limbs. 

Many drugs have been recommended for 
this condition. If the patient is a strong 
young adult, small doses (15 min.) of tartar 
emetic may be given, and repeated every two 
hours for six doses. In the case of weak 
patiente, tartar emetic is best avoided. Alkalis 
and stimulants are the most useful drugs at 
this stage. It is advisable that the expector- 
ants ordered at the onset be given every hour 
or two hours when the patient is awake, until 
expectoration becomes easy ; they should only 
be discontinued should they produce dyspnesa. 
A useful prescription such as the following may 
form a basis of the drug treatment : — 

liq. ammon. aoet. 31 * 

6o^ dtrat gr. z. 

Sod. bicarb, gr. z. 

Sp. ammon. aromat. ITlx. 

Syr* tolut Tllx. 

Aq. adfisa 
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This should be taken in a winegiassful of 
water every hour for twenty-four hours, and 
subsequently at four-hourly intervals. Three 
minims of ipececuanha wine is a useful addi- 
tion ; it may produce nausea. Tincture of 
belladonna or tincture of stramonium (5 min*) 
may be included if there is much spasm. 
These drugs should be omitted if they cause 
depression, vomiting, or toxio symptoms. 
Spiritus etheris or spiritus vini rectificatus may 
be added if stimulation is necessary. Hypo- 
dermic injections of strychnine ( 3 ^? p.) or ether 
(10 min.) are useful when depression or col- 
lapse is present. In the case of elderly persons 
it is important to see that nourishment is taken. 
This should consist of broths, beef tea, warm 
milk diluted, lightly poached eggs, Benger’s 
or Allenburys’ food, or some of the dried 
preparations made from milk. Stimulants may 
be required, and the usual quantity taken 
should not be cancelled. It should be insisted 
upon that during some part of the day the 
patient should sit up in bed or be propped on 
pillows. Whenever possible, for elderly per- 
sons and children two nurses should be engaged. 

This regime may be continued untU the 
breathing is relieved and the expectoration 
becomes easier, when the diet may be increased 
by the addition of fish, poultry, fruit, toast, 
milk puddings, and so forth. The expectorant 
mixture may be given less frequently, and the 
ipecacuanha, belladonna, or stramonium dis- 
continued. It should be insisted on that the 
patient expectorates into a suitable recept- 
acle the material coughed up, which sho^d 
on no account be swallowed. 


will cause expectoration occurring during lim 
night to be more readily conned up. On 
waking, a large cup of tea will uve a 
effect ; the patient should, as far as posable, 
remain quiet for a period of half an hour after 
taking it. 

In the course of four or five days to a wedc 
after the cough and expectoration have ceased 
the patient may be allowed to get up in the 
bedroom, and two or three days later may 
resort to a neighbouring room. Here a fire 
should be lighted three 01 four hours before 
the patient’s entry. During the next day or 
two, according to circumstances, a descent to 
a room on the ground floor may be made under 
similar precautions, and thereafter advance 
made by easy stages until the patient goes out 
and resumes his normal life. For most patients 
over the age of infancy a visit to the seaside is 
advisable. Exception must be made in the 
case of subjects over 60 years of age and 
of those with a tendency to shortness of 
breath or with cardiac complications ; such 
patients will benefit more by a change inland. 
Discretion must also be us^ in choosing the 
place to which the patient is sent, the West 
or the South Coast being preferable to the 
East during the winter months. 

A common and annoying sequela is a per- 
sistent hard, dry cough, especially on waking 
and after food. This is generally relieved by 
an alkaline nasal douche and the elimination 
of carbohydrates temporarily from the diet. 

Should the cough and expectoration con- 
tinue, benefit may be obtained hy the employ- 
ment of vaccines. This will entail an examin- 


Towards the end of the seventh or tenth day, 
when the expectoration is becoming watery 
and the temperature has fallen to normal, the 
diet may be further increased. The expector- 
ant mixture may be superseded by tonics con- 
taining strychnine and arsenic and, for those 
under 60 years of age, iron. Provided there 
are no digestive symptoms, large doses of iron 
(tincture ferri perchloridi 20 min.) will often 
produce a marked improvement. The tinc- 
ture should not be continued for more than a 
week at this strength. Stimulants in the fonn 
of spirits or port wine are also useful. For the 
young especi^y, cod-liver oil in doses of 1-2 dr. 
has a considerable value. Before the patient 
settles down for the night it is advisable to 
give him a dose of the original medicine and 
to make him expire deeply, thus emptying the 
bronchial tubes of any secretion they may 
contain. A glass of hot lemonade at this time 


ation of the sputum and possibly a culture 
to detect the organisms, which at this stage 
are usually the pneumococcus and the micro- 
coccus catanhalis. When a patient is liable 
to develop recurrent attacks, precautionary 
measures should be taken. Alternatives are 
the administration of a minim of creosote in a 
drachm of cod-liver oil thrice daily from the 
middle of October to the middle of April, 
and the piophylactio injection of a vaccine 
at intervals throughout the winter. The meet 
useful vaccine is one containing pnenmoooooi, 
micrococcus catarrhalia, and tiie bacOlua of 
influenza. When it is Imown that the patient 
is prone to infection by another organism null 
as the streptoooccua, this should be added to 
the vaccine. Injections should be made ewr 
three to five weeks. Either of these ^ 
treatment, if continued for two ox 
will not ixrirequenily overcome 
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btdnchitis. Before the adoption of either of 
these methods, a thorough examination should 
he made to exclude the presence of sepsis in 
the respiratory tract, the naso-phar 3 rnx, ton- 
sils, or cranial sinuses. The presence of pyor- 
rhoea either in the patient himself or in one 
of the members of his household should be 
excluded. 

2. Chbokic Bbonchitis 
Etiology. — Chronic bronchitis may occur 
either as a number of recurrent attacks or as 
a prolonged attack with only slight remissions. 
Fzequenuy some other condition is present, 
such as emphysema, bronchial dilatation, 
morbus cordis, chronic infection of the re- 
spiratory tract, or persistent ill-health asso- 
ciated with tuberculosis, malignant disease, 
nephritis, cirrhosis of the liver, etc. In some 
cases the bronchitis is associated with recur- 
rent attacks of bronchial spasm. 

Pathology. — The mucous membrane of the 
bronchial tubes is reddened, congested, and 
covered with exudate, which may be mucoid 
or semi-purulent. The inflammation tends to 
spread to the finer parts of the bronchial 
System. The submucous connective tissue is 
increased, blood-vessels a})pear to be more 
numerous, the muscle and cartilage of the 
bronchial wall may be absorbed, and the 
ciliated epithelium Uning the tube may be re- 
placed by cubical epithelium. The mucous 
membrane contains fewer layers of cells than 
normal. The pneumococcus is the j)rcvailing 
organism in the sputum, but the micrococcus 
catarrhalis, streptococci, and less well-known 
bacteria may he present. To some of the 
latter is due the ofiensive smell which occasion- 
ally accompanies the affection. 

iSymplaiiuitology. — ^Frequent cough and ex- 
pectoration are the characteristic symptoms, 
and, except for the distress caused by the 
oough and some shortness of breath, the pa- 
tient’s general condition is often satisfactory. 
OccasionaUy there are night-sweats and dyspep- 
sia. The latter is probably due to the swallow- 

a of infected mucus, with subsequent subacute 
Motion of the stomach. 

Diagnosit. — This presents little difficulty. 
Bronchiectasis and tuberetdosis have to be dis- 
tinguished from it. Bronchiectasis can, as a 
role, be diagnosed by the characteristic method 
of expectoration. In all cases of chronio 
bzoncmtiB a thorough examination of the 
sjDutum should be mMe, in view of the pos- 
amle association of tuberculosis. Many cases 
d i a gno sed as cbronic bronchitis are in reality 
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oases of chronic pharyngitis* It must always 
be remembered that some other pathologic^ 
state may be undermining the patient’s he^th 
and rendering him liable to prolonged infection. 

Prognosis. — Chronic bronchitis occurring in 
youth may cease when adult life is reached, 
and never recur ; but those who have been 
affected early in life are more prone to develop 
the condition afresh after the age of 40. At the 
other extreme of life, chronic bronchitis is not 
of very serious import provided that there is 
no underlying lesion, for most elderly people 
suffer from it to some degree. It may, how- 
ever, be the terminal illness which carries off 
the patient, generally by the supervention of 
broncho-pncumonia. The prognosis in middle 
life is not serious unless emphysema, which 
causes a greater liability to heart failure, is 
added. A patient who suffers from chronic 
bronchitis may be troubled considerably by 
the frequent cough and shortness of breath, 
especially if the &onchitis be assocuated with 
spasm. Any affection, such as an ordinary 
cold, may have an adverse influence, and short 
attacks of broncho-pncumonia may ensue. 

Treatment. — Whenever possible, the pa- 
tient should be sent abroad during the cold 
months of the year. A dry climate, such as 
that of Kgypt, should be flelect-<sd for those 
w^hose exi)ectoration is profuse. If cough is the 
troublesome symptom, a moister climate such 
as that of the Kiviera, Algiers, or the Canary 
Islands may be selected. In England the south 
and west ( oasts afford the most suitable con- 
ditions. For those who must remain at work 
and are unable to choose a locality, steps 
must be taken to guard against infection, and, 
if possible, so to arrange that, should any cold 
develop, attention to business may be dis- 
pensed with. The patient must take every care 
to avoid getting wet ; he should pay special 
attention to his boots, which should be well 
soled and oiled, and should keep an extra pair 
of boots and socks at his place of occupation 
and carry a serviceable overcoat or mackintosh. 
A rigorous search should be made for any focus 
of infection ; this, if found, should be eradi- 
cated, and any imderlying conditions such as 
nephritis treated. Fresh air is not less import- 
ant than in tuberculosis, and, where dyspnoea 
is not great, should be insisted upon. The 
diet needs little restriction, but articles which 
cause flatulence or indigestion must be ex- 
cluded ; it is especially necessary to limit the 
amount of starchy food. A little stimulant is 
beneficial. Direct treatment for the arrest of 
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the disease consists in the use of tonics, cod- 
liver oil, to which creosote may be added, 
and inhalations similar to those employed lor 
. bronchiectasis (q.v.). Considerable benefit ac- 
crues from the administration of potassium 
iodide when any slight exacerbation occurs. 
Vaccine treatment is useful, but should be 
employed rather as a prophylactic than cura- 
tively. Attention should be paid to the bowels. 
When exacerbations occur they should be 
treated in the manner recommended for acute 
bronchitis. Various antiseptics, other than 
creosote, have been recommended, such as 
garlic, oil of aUyl, and cubebe ; they are worth 

trymg. Charlton Briscoe. 

BRONOHOOELE (see Goitre). i 

BRONOHO - PNEUMONIA (see under 
Pneumonia). 

BRONZED DIABETES (see U.emocuroma- 
TOSIS) 

BROWN^SEQUARD SYNDROME (see 
Spinal Cord, Local Lesions of). 

BRUISES, — Contusion is the result of a blunt 
force applied to the tissues, which compresses 
or ^ stretches them beyond their powers of 
resistance. It is especially liable to occur 
where soft tissues overlie bone. The skin is 
more elastic than subjacent tissues, and in 
most cases escapes injury. The blood- and 
lymph-capillaries give way, the intercellular 
tissue is lacerated, and effusion of blood and 
lymph takes place. Admixture with lymph 
renders blood less coagulable, and consequently 
the bleeding continues. The exudation may 
spread far from the point of injury, travelling 
by gravity along lymph-spaces ; for example, 
discoloration of the eyelids often follows a blow 
on the vertex. Very extensive bruising occurs 
in heemophilia as the result of trivial injuries. 
The symptoms of a bruise are pain and a 
feeling of tension in the part. The colour 
becomes purple, then in a day or so changes 
through bluish-black and green to yellow. 
Staining may remain for a considerable 
time. The function of the part is interfered 
with. 

Tr^taent — In the early stages pressure 
will limit the exudation. It is best applied by 
firm bandaging over a thick layer of wool. The 
edges of the wool should not be covered with 
the bandage, especially in the case of the limbs, 
for the hard margin of the bandage may cause 
venous obstruction and increase the effusion. 


fold obtamed by an ice-bag or cold water maj 
limit exudation, but pressure is more eSeotive, 
Glycerm and belladonna (ext. bdUadomus 
viridis i oz., water 1 dr., glycerin to 1 oa.) may 
relieve pain, but should not be applied to the 
eye. Later on, the disappearance of the dis* 
coloration is assisted by massage. 

C. A. Pannett. 

BRUISES PROM THE MEDIOO-LEQAL 
STANDPOINT (see Injuries from the 
Medico-legal Standpoint). 

BUBO. — ^A suppurative inflammation of the 
glands in the groin. The glands are arranged 
in two groups, one parallel with Poupart’s 
ligament, draining the lymph from the abdo- 
minal wall below the level of the umbilicus, 
the buttocks, anal re^on, perineum, and 
genitals ; the other, vertically disposed, drain- 
ing lymph from the lower limb. A septic focus 
in any of these regions may provide a source 
from which pyogenic organisms may proceed 
to the glands. Gonorrhoea, soft sore, a septic 
focus in the lower limb, and affections of the 
anus are the common causes. 

Symptoms. — Pain in the groin, stiffness, 
and inability to extend the hip completely are 
accompanied by a hard, tender swelling in the 
groin. When the infective process breaks 
through the glandular ca^ule to the peri- 
glandular tissues the swelUng, which at first 
was rounded, becomes more diffuse and ill- 
defined. The skin becomes oedematous and 
red, and fluctuation appears. The tempera- 
ture is raised. 

Diagnosis. — k suppurating gland situated 
over the crural canal may be difficult to dis- 
tinguish from a strangulated femoral hernia, 
especially when omentum alone is in the sac. 
The finding of the focus of infection, and the 
absence of abdominal pain and signs of in- 
testinal obstruction, usually suffice to make 
the diagnosis clear. 

Treatment*— The causative condition miut 
be treated. Beat in bed is essential. Boric- 
acid fomentations should be applied to ike 
X)art. Incision frequently becomes necessaiy ; 
it should be made vertically over the 
prominent part of the swelling, and a drainage- 
tube should be inserted for forty-eight kouze. 
Excision of the glands is not to be xeom* 
mended, and might prove a difficult diaeectioiL 

C. A. Pannett* 

; j 

BUHL’S DI8BA8I {see jAvmum). 
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SULVAfI PARALYSIS is usually a part of 
progressiTe muscular atrojphy^ and is due to 
the same pathological lesions. The wasting 
of the bulbar muscles sometimes precedes the 
affections of the muscles of the limbs. (See 
Husoitlae Atbofbt, Proobessive.) 

SULIM I A (see Stomach, Functional Dis- 
orders of). 

SUN IONS (see Hallux Valgus). 
SUPHTHALMOS (see Glaucoma). 

SURNS AND SOALD8. — Scalds are 
due^ to the application of moist heat (e.g. 
bdling water, steam). Burns are produced 
by the action of dry heat, as in radiation from 
the sun or from a fire; or by contact with 
actual flames, heated solid objects, or the 
bmning gaa resulting from an explosion ; or by 
friction, lightning, electneity, or X-rays. 

Pa^logy.— Four degrees of burns are 
described, in the first degree erythema alone 
occurs ; in the second there is vesication ; in 
the tJMfti a slough is produced of varying 
depth of tissue ; and in the fourth the whole 
of a portion of the body, such as a limb, is 
charred (carbonization). Besulting from the 
destruction of cells and solution of red cor- 
puscles by the high temperature, certain toxic 
substances pass into the circulation, pro- 
ducing lesions of the internal organs. These 
include congestion and ecchymosis of the 
mucous and serous surfaces, hypersemia of the 
meninges and cerebral oedema, cloudy swelling 
of the kidneys and liver, enlargement of the 
lymphatic glands, and, very rarely, duodenal 
ulcer. A rise in the specific gravity of the 
plasma occurs. 

Symntonuitolon.— In bums of the first 
desm there is erythema of the affected area, 
which becomes swollen and feels tense. Fain 
may be acute for a few hours ; it is made worse 
by the application of warmth. The local con- 
dign suites in a few days, when desquam- 
ation occurs. There is no scarring. In bums 
of the seoo/nd degree vesicles and bullss appear 
on the erythematous area. In seme of them 
the exuded lymph clots to a jelly. The pain 
is severe, increa^ by warmth, and may last 
three or four days. The blisters dry up, form- 
ing a mist which separates in about a week. 
Them is no scarring unless infection occurs, 
leading to the formation of a septic ulcer. 
In boms of the third degree the devitalized 
area is insensitive, shrunken, and whitish- 
piHow or yellowish-black in colour. Around 


the eschar bums of the first and second degrees 
are seen. The slough gradually separates, to 
the accompaniment of a mild infective pro- 
cess, and a granulating wound is left. Erosion 
of blood-vessels, secondary haemorrhage or 
thrombosis may result. A scar always re- 
mains, and if the slough be deep or extensive 
severe deformities may follow. The neck 
may bo drawn down to the trunk, or an 
arm fixed to the side ; contractures of joints 
and ectropion are common, and cheloid is 
apt to develop in the scars. Scalds of the 
pharynx and larynx from drinking hot liquids 
are serious because of the danger of oedema 
of the glottis supervening and causing death. 

The constitutional symptoms are propor- 
tional to the severity of the injury. Shock 
may be very pronounced. The temperature 
is subnormal at first, but after recovery from 
the shock it is raised by toxaemia and may 
remain high for some days. Thirst is com- 
plamed of. There may be heemoglobinuria 
and albumosuria, due to solution of the rod 
corpuscles and disintegration of the slough. 
In fatal cases there are apathy, delirium pass- 
ing into coma, clonic convulsions, diarrhoea, 
and vomiting, the last s3rmptom being a 
valuable indication of the seriousness of the 
case. 

Prognosis. — ^Death occurs always if more 
than one-half the surface of the body be 
burned, usually if half be implicated, very 
often if the burn affects one-third. It may 
result from shock, toxsemia, fall of blood- 
pressure, or sepsis. Recovery may be at- 
tained only with the formation of ugly or 
crippling deformities, and healing of large 
ulcers may not bo possible unless some plastic 
operation be done. 

Treatment.— It is of prime importance to 
combat shock. This can be done by ad- 
ministering as much fiuid to the patient as 
he will take. Saline per rectum is best, but 
he should be allowed to drink as much as 
he will, and recourse to subcutaneous or 
intravenous infusion may be necessary. Fluid 
must in some manner be introduced. Pain 
should be controlled by morphia. For chil- 
dren of less than one year i o\,t, gr. morphine 
tartrate per month of life may be given 
hypodermically, or tincture of opium by the 
mouth (} min. up to 6 months, 1 min. from 
6 to 12 months). For combating shock in 
children a hot-air bath is useful provided that 
morphia has first been given. A cradle is 
placed over the child, and one or more in- 
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candescent electric lamps swung from it under 
the bedclothes. 

Local treatment differs according to the 
severity of the inju:^. In bums of the fitai 
degree an ointment is indicatedi either boric- 
acid (one-fourth of the B.P. strength) or 
eucalyptus ointment. In bums of the second 
degree infection must be prevented, or scarring 
will result. Hence it is proper to give an 
ansdsthetic and clean up thoroughly the sur- 
rounding skin with ether soap and carbolic 
lotion (1 in 20). In hairv regions shaving must 
be done. Blisters should be punctured near 
their margins, but the separated cuticle should 
be left. After thorough purification, either 
gauze soaked in picric-acid solution (picric acid 
20 gr., absolute alcohol 6 dr., water to 10 oz.) 
is applied, or a dressing of dry sterilized gauze 
thicldv sprinkled with equal parts of starch 
and oismuth subcarbonate powder. Either 
dressing should be left untouched for a week, 
or longer, unless the appearance of much dis- 
charge necessitates its removal. In burns of 
the Mtrd degree^ under anaesthesia the injured 
area and its surroundings should be thoroughly 
purified and dressed either with cyanide or 
picric-acid gauze. The dressing need not be 
changed until the granulations begin to secrete 
somewhat profusely, as they will do alter some 
days. After this, frequent dry dressings are 
necessary. When the wounds have taken on 
the characteristics of the healing ulcer, epithe- 
lialization may be stimulated by the applica- 
tion of scarlet-red ointment (amido-azotoluol 
8 per cent, in vaselin). Weak boric-acid oint- 
ment (one-fourth the B.F. strength) should 
be applied all round the wound to within I in. 
from Its margin. The red ointment is then 
applied on a piece of lint cut to the shape of 
the ulcer, but overlapping its margin for ^ in. 
all round. Every seventh day boric-acid oint- 
ment alone should be tised. The paraffin 
treatment of bums received an esetensive 
trial during the late War, and the success 
following its use was so great that the method 
is to be strongly advocated. Under ansesthesia, 
if necessary, the burn nnd its neighbourhood 
should be rendered surgically clean. Flavine 
(1 in 1,000) is recommended as an antiseptic. 
The following paraffin wax, melted and at a 
temperature of 56°-60° F., i^otdd be applied : 

Beta-naphthol . . . 0*25 per cent 

Eucalyptus oil . . . 2*0 „ „ 

Olive off . . . 5*0 „ „ 

Paniffinum molie . 26*0 „ „ 

Parsffinum durum . 67*76 „ m 


A brush may be used for the mlidatieiii 
the melted wax may be sprayed from a oosa- 
tainer kept warm by a water jacket. A tbia 
layer of wool is now applied to tilt bozi^ 
then another painting with wax is done, and 
the whole is covered by a thi(^ layer of wodL 
The dressing is renewed every twenty-four 
hours. As it will not adhere, its removal 
will not be painful if the first layer of wool 
is sufficiently thick. In cases of long dura* , 
tion, epitheUalization may be stimulated by 
washing the ulcer with l-per-cent. scarlet-red 
at each dressing before applying the wax. 
Skin-grafting may be necessary, and is often 
advisable. Sometimes large plastic operations 
will have to be performed to correct or con- 
ceal deformities. 

In scalds of the mouth and pharynx the 
contingency of tracheotomy being suddenly 
called for must be borne in mind. 

C. A. Pannett. 

BURNS FROM THE MEDIOO-LEQAL 
STANDPOINT. — ^Lesions produced by the 
application of heat or chemical substances to 
the surface of the body are in law referred to 
as bums, whether they are caused by dry or by 
moist heat {see previous article). 

Identificalioii of tht agent. — On a body 
exposed to the action of Ere any degree of 
burning may be found, from simple erythema 
to complete charring or carbonization of the 
tissues. The hair and clothing in these cases 
will probably also show the effects of fire. 

Scalding fluids and steam produce more or 
less widespread vesication, the clothing is not 
burned, and there are no deposits of carbona- 
ceous material on the surface of the b^y. 
Where vesication is the only sign present it is 
important to remember that it may be pro- 
duced by friction, or by exposure of a portion 
of the body to the action of decomposing 
fluids, e.g. in bedridden patients and children 
who have been allowed to lie in their own 
discharges. 

The lesions produced by corrosives will de- 
pend on the particular substance employ^. 
Vesication is rarely found when corrosive 
mineral acids or alkalis have been used, but 
may occur when Greek fire (phosphorus dis- 
solved in carbon disulphide) has been employed. 
When the carbon disulpUde evaporates^ tiie 
deposited phosphorus is oxidized by the air amA 
bursts into flame, so that burning by actoal 
fire results. The colour of the stains on Hm: 
sldn and clothing will assist in determiiUBf 
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iMiture of the oorrosives used. On the skin, 
sulphuric acid produces a dark or even black 
oobur, hydiwmoric or carbolic acid a white 
or greyish-white, and nitric acid a yellow. On 
cloth, sulphuric acid produces a dirty-brown 
stain with red edges, hydrochloric acid a red 
stain which becomes brown in time, and nitric 
acid a yellow, orange-red, or brown coloration. 
The colour produced on cloth is apt to be varied 
by the original colour of the fabric. 

Fatal cases.— 'Death may occur from shock, 
and children and the aged succumb more 
easily than robust adults. Even superficial 
bums are dangerous to life if a large portion 
of the surface of the body is involved. If the 
patient survive the immediate effects, death 
may still result from toxemia, sepsis, exhaus- 
tion, secondary hemorrhage, inflammation of 
serous membranes, or perforating ulcer of the 
duodenum. 

Were the lesions produced before or 

after death ? — If the patient dies it will be 
necessary to decide whether the lesions found 
were produced before or after death. Burns 

E reduced during life can usually be recognized 
y the presence of signs of vital reaction — 
swelling, hyperemia, etc. When the burning 
has product only a superficial redness the 
coloration is apt to disappear with the onset 
of hypostasis. If vesication has resulted the 
blisters have an inflammatory areola, contain 
serous fluid in which albumin and chlorides 
are found, and present an injected base. The 
application of heat to a dead body may clause 
a blister, but there will be no infiaumiatory 
areola and the blister will contain only air 
or a small amount of non-albuminous fluid free 
tern chlorides. The presence of suppuration 
indicates that life has been prolonged for some 
time after the burning. 

Poct-moitem eucmiimtioB.— The presence 
of burns on a body does not necessarily indi- 
cate, of course, that burning was the cause 
of death. In burning buildings death may re- 
sult from asphyxia from the gases (CO and 
CO|) of combustion, or from pressure on the 
ch€«t while a crowd is attempting to escape, 
or from injuries produced by falling down and 
being trampled on, or &om injuries caused by 
falling masonry, or from syncope, etc. In 
cam of murder by mechanical violence or 
poisoning, an attempt may be made to burn 
the body so as to destroy the evidence of the 
tarue cause of death. For these reasons a post- 
mortem examination should be made in every 
oase. 


That death was due to burning will be deter- 
mined by the character and extent of the lesions, 
the signs that the burns were produced during 
life, and the absence of signs of other cause 
of death. 

The chief external lesions have already b^n 
referred to. Care should be teken to distin- 
guish between solution of continuity of tissue 
the result of fire, and wounds produced by 
mechanical violence. If the skin and sub- 
cutaneous tissues have been burst open by the 
effect of heat, the sides of the wounds will 
be irregular and will often be connected by 
bridges of the more resistant tissues, e.g. 
tendons, etc. ; they will thus be distinguish^ 
from wounds made by a cutting instrument. 
Fractures of bones may be caused by falling 
down, or by falling beams, etc., or by heat, 
and their nature is difficult to determine when 
there has been much charring of the body. 
The bodies of those who liave been burned to 
death often exhibit “ heat stiffening,** the 
limbs being fixed in a jwsition of contortion, 
and a pugilistic ** attitude is sometimes 
assumed. 

The internal organs are congested, especially 
the brain, lungs, and kidneys. The blood is 
coagulated and often brighter than usual from 
the destruction of the red corpuscles by the 
high temperature; and this bright coloration 
occurs indei)cndcntly of the presence of CO- 
hsemoglobin. 

Accidentt filicide^ or homicide ? — No 

definite rules can be formulated for determin- 
ing whether burns arc accidental, suicidal, or 
homicidal. Lay evidence is likely to be more 
helpful than medical in determining the x>oint. 
The largest number of cases are accidental, 
homicidal cases are not uncommon, suicidal 
cases occur but rarely. ^ Allison. 

BURSAL ENLARQEMENT8.--This con- 
dition may result from (1) contusion, (2) 
acute bursitis, (3) chronic bursitis. 

(1) A amtusion is seen most often in the 
olecranon* and prepatellar bursas following a 
fall. There is a sudden swelling of the sac, 
which becomes filbnl with blood (bursal hema- 
toma). Absorption of the blood is erften in- 
complete, and thickening of the wall results 
from organization of the lining clot. Sup- 
puration may occur, especially when there is 
an abrasion of the overlying skin. Treat- 
ment consists in elastic pressure (see Bbxtise) 
and the application of cold. Later, warmth 
and massage hasten absorption. (2) Acute 
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bursitis is due to infectioii, directly from a 
wound, or by extension from a neighbouring 
septic focus, or is blood-borne (rheumatism, 
gonorrhoea, syphilis). It is accompanied by 
an acute serous effusion in blood and mild 
pyogenic infections, and in gout. In the more 
seyere pyogenic infections acute suppurative 
bursitis occurs. The wall is converted into 
granulation tissue, and the bursa is filled with 
pus, which breaks through into the surround- 
ing tissue, ^ving rise to a cellulitis. (3) 
Chonic bursitis is due to repeated small in- 
juries, and is seen in the well-known exam- 
ples of housemaid’s knee (prepatellar bursitis), 
miner’s elbow (olecranon bursitis), and weaver's 
bottom (ischial bursitis). The effusion is straw- 
coloured. The bursal wall is thickened and 
fibrous, sometimes calcified, and villi often 
project from it. Adventitious burssB are 
sometimes formed over bony points subjected 
to pressure. They are liable to become in- 
flamed. The best-known example of this is 
a bursa which forms over the head of the 
metatarsal bone in hallux valgus. A tuber- 
culous bursitis occurs, and this is associated 
usually with neighbouring bone or joint disease ; 
syphilis may cause a gummatous thickening. 
These two forms arc not further considered 
here. 

Symptomatology. — The swelling corre- 
sponds to the shape and po.sition of the 
bursa. The prepatellar bursa lies in front of 
the lower half of the patella, the olecranon 
bursa over the point of the elbow, and the 
ischial bursa forms a swelling over the tuber 
ischii. When the subacromial bursa is en- 
larged there is a fullness under the deltoid, 
and the swelling projects from under the 
anterior margin of the muscle. Abduction is 
limited, but rotation with the arm to the side 
is free. The ilio-psoas bursa forms a swell- 
ing in the upper and outer part of Scarpa’s 
triangle. Flexion and internal rotation of the 
hip-joint are free, the other movements re- 
stneted. The semimembranosus bursa projects 
backwards from the popliteal space, close to 
the outer side of the tendon of the muscle. 

It is tense on extension of the knee, and 
perhaps can be reduced into the joint on 
flexion. 

In acute bursitis the swelling appears rapidly. 
There is tenderness, and the overlying skin is 
reddened. Signs of the causal disease (gonor- 
rheea, rheumatism} may be found. When 
suppuration occurs the 'temperature is high, 
the pain becomes worse and the skin is oede- 
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matous. In the ekrtmic form the enlargsmiill 
is slow, and there is no pain. 

Troaftmont.— In acute bursitis rest is eaaea- 
tial, a back-splint being employed for 
patellar bursitis, a sling for olecranon buratia. 
The arm should be bandaged to the side when 
the subacromial bursa is affected. For bursitis 
of the psoas bursa rest in bed is necessary. 
Aspiration, followed by elastic pressure by 
wool and a bandage, is good treatment. Any 
underlying disease should be dealt with. 
When suppuration occurs, incisions should 
be made, but care must be tideen not to 
open a bursa unnecessarily {see Abscess, Pre- 
patellar). 

In chronic bursitis also rest should be ^ven 
as described above, and irritation of the bursa, 
e.g. kneeling when the prepatellar bursa is 
affected, prohibited. The application of strap- 
ping over Scott’s ointment applied on lint to 
the swelling promotes absorption, and is jpar 
ticularly useful in conjunction with aspiration 
Counter-irritation by painting with tincture ot 
iodine combined with pressure is less effective 
When the swelling persists in spite of treat 
ment, removal is recommended. 

The prepatellar and the olecranon bursa can 
be exposed by turning down a flap outlined by 
an incision convex upwards. The bursa should 
be removed intact. The operation is a simple 
one. Removal of the semimembranosus bursa 
is a more difficult dissection, and should only 
be done when every precaution can be taken 
against infection, because the knee-joint fre* 
quently communicates with the bursa. The 
subacromial bursa is reached by an incision 
through the anterior fibres of the deltoid. If 
this bursa requires removal it should be re- 
membered that the underlying cause is some- 
times an injury of the infraspinatus tendon, 
which may require a suture. Excision of the 
psoas bursa is seldom required. Access is 
gained by a vertical incision in the upper part 
of the thigh between the femoral art^ on tiie 
inner side, and the anterior crural nerve on the 
outer side. As the injection of irritants into 
the sac is painful and unreliable, it has Imn 
abandoned in the treatment of chronic bursitis. 
When the bursa associated with hallux valm 
is acutely inflamed it is treated like any other 
bursa until the acute process has subsidedy 
when further operative measures mav be conn 
sidered. It is useless to remove this \mm 
unless the deformity is corrected at the seine 
time {see Hallux Valgus). 

C. A. PAvmsef^^V 



CALCINOSIS 


CAISSON DISEASE 


0AIMOM DI8BA8I (Bgn. Diver’s Palsy).— 
Wodken in compressed air are liable on, or 
shorUy after, decompression to various symp- 
toms. Compression, or the raising of the air- 
pnoBOie in the caisson, or diving-suit, is at- 
tended with no risk to the workmen, and may 
be cixiied out at the rate of increase of one 
or two atmospheres per minute. The most 
unpleasant symptom is caused by pressure on 
the membrana tympani, which may rup- 
ture if the Eustachian tube be not patent 
enounh to permit the pressure in the 
midme ear promptly to become equal to 
that outside. Divers are sometimes exposed 
to a pressure of five or six atmospheres (25 
fathoms of sea-water) ; in caissons the pres- 
sure rarely reaches more than three at- 
mospheres. 

During compression the tissues become satur- 
ated through the lungs with the gases in the 
air. During decompression the reverse takes 
place, the excess of gas is liberated and escapes 
by the blood-stream and lungs. If it cscajies 
too quickly from the tissues it forms bubbles 
in the blood and tissue-fluids and various 
symptoms follow. Obviously the risk varies 
with the degree of saturation and the rapidity 
of decompression. It also depends on the 
activity cu the circulation — ^the more active 
the less risk ; and as some tissues — e.g. fat — 
absorb nitrogen with peculiar readiness, risk 
is greater for the corpulent. No risk at all 
attaches to rapid decompression from a pres- 
snre of two atoospheres (absolute). 

Djrspncea and death may occur from ex- 
tensive air embolism in the pulmonary capil- 
laries. The commonest complaint is of pains 
in the limbs and joints, known as ** bends,” 
which are attributed to bubbles in the synovial 
fluids. The chief and most enduring symp- 
toms are caused by bubbles formii:^ emboli 
in the capillaries in the brain and spinal cord. 
Headache, vertigo, vomiting, and collapse 
sometimes occur, and motor and sensory 
paralysis due to lesions in the brain or spinal 
ooid may develop. 

as to recovery depends on the 
severity of the symptoms. Often complete 
recovery occurs in a few days, even when 
the ^rmptoms have been very severe. Once 
symptoms have become established, the 
dimcal picture is that of focal nervous 


^ The only specific trantmeBt is reoompres- 
•ion. This should be carried out immediately 
■ appear, and should be followed by 


a more gradual decompression. If this is not 
feasible, large doses of ergot are recommended. 

Frank C. Purser. 

CALABAR 8WELLINQ8 (see Filariasis). 

0AL0INO8I8. — A very rare disease, the 
essential feature of which is calcification of the 
subcutaneous tissues. It is met with in 
children as well as in adults. Small, hard, 
shotty, tender nodules are felt beneath the 
skin. They have often a linear arrangement, 
but may bo scattered indiscriminately over the 
trunk and limbs. The nodules may be preceded 
by a purplish-red discoloration and a sclero- 
dermatous condition of the skin, and some 
fixation of the joints has been noted. At first 
movable, the nodules later become fixed ; the 
skin over them may inflame and ulcerate, and 
a short sinus result, discharging pus and chalk. 
Little is known as to the future of these cases. 
In most of those described, the disease has 
progressed slowly, but improvement has been 
recorded. No special treatment has been 


found of value. 


Frederick Langmead. 


OALOULI (see Gall-stones; PAxcREATta 
Calculi; Satjvary Calculi; Urinary 
Calculi). 

CALMETTE’S OPHTHALMIC RE- 
ACTION (see Serological Diagnosis). 

OAMMIDQE’8 REACTION (see Urine, 
Examination of). 

CANCER (see under individual organs). 

CANCRUM OR 18 (see Stomatitis and 
Glossitis). 

CANTHARIDE8 POISONING (see 
Poisons and Poisoning). 

CAPILLARY BRONCHITIS (see Lobular 
Pneumonia, under Pneumonia). 

CAPUT 8UCCEDANEUM (see Birth 
Injuries). 

CARBOLIC ACID POISONING (see 
Poisons and Poisoning). 

0AR80N DIOXIDE SNOW| TREAT- 
MENT BY* — ^This form of treatment is suit- 
able for many types of skin disease. The neces- 
sary apparatus consists of (1) a cylinder of CO., 
(2) a chamois leather bag, and (3) several small 
boxwood moulds, square or round* tiie latter 
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CARBON DIOXIDE SNOW 

about the circuinfereace of a* shilling. The 
bag is attached to the ojlinder by tape, and 
the carbonic acid projected into it, where it 
forms a flaky deposit. The CO 2 mast leave 
the cylinder in liquid form, otherwise no snow 
will be obtained : for this reason some cylinders 
should be placed in a horizontal, others in a 
vertical, position. The snow is scraped from 
the bag with a spoon and pounded into a solid 
stick in the mould selected. The resulting 
cylinder, conveniently about 1 in. long, is 
wrapped in cotton wool and held between the 
finger and thumb, and so applied to the skin. 
The action is twofold, destructive and alter- 
ative.’’ The former result, suitable in rodent 
ulcer, is obtained by a firm pressure lasting 
1-2 minutes ; it should not be attempted 
without some experience. The latter efiect, 
desirable in the treatment of neevi, lupus 
erythematosus, etc., is obtained by light pres- 
sure for 5-40 seconds. As a result of the 
operation the skin first becomes white and 
hard, then swells, and finally may form 
a blister. The after-treatment consists of 
opening the blister if necessary. Scarring 
may be minimized by antiseptic precautions. 
Protection with a dry gauze dressing is 
required where a deep reaction has taken 
place. 

A large lesion must be treated bit by bit ; 
the same place can be ro-treated after an 
intervd of three weeks or when completely 
healed. The common strawberry mark ” 
always does well under this treatment ; an 
exposure of 20 sec. is suitable. Subcutaneous 
neevi and port-wine marks ” are less satis- 
factory. In lupus erythematosus an applica- 
tion of about 20 sec. is ^ven, and the results 
are excellent. An application for 5-20 sec. 
gives good results in chloasma. In the treat- 
ment of large warts the snow may be applied 
for 60 sec., if confined strictly to the lesion. 
Carcinoma, like warty nnvi and hairy moles, 
demands deep pressure of one minute's dura- 
tion, always cautiously employed. 

If the treatment is follow^ by sepsis, ulcers 
and unsightly scars result, but imder ordinary 
conditions the procedure is perfectly safe. 

H. UdacCoBMAO. 

CARBON MONOXIDE P 0 I 80 NINQ 

(see Poisons and Poisoning). 

OARBONIO ACID POISON INQ (see 

Poisons and Poisoning). 

OARBUNOLE (see Fubunculosis). 


CARRIERS OF INFBCTION 

CARCINOMA (see under the 
organs). 

OARDIOLY8I8 (see Pericarditis). 

OARDIO-RE8PIRATORY MURMURS 

(see Heart, Functional Murmurs ov). 

OARIE81 DENTAL (see Dental Caries). 
CARIE81 8PINAL (see Spinal Caries). 

OARREL-DAKIN TREATMENT (see 

Wounds, Treatment or). 

CARRIERS OP INFECTION.— The terms 
germ carriers,** “ carriers of infection,” or 
simply ” carriers ’* (Fr., porteurs de germes ; 
Germ., BaziUentrdger) designate those who 
harbour and disseminate the germs of a given 
disease without presenting any clinical aymp* 
toms. 

Carriers have been grouped in three classes, 
as follows : — 

1. Those convalescent from the infectious 

disease in question. 

2. Those in the incubation period (*' pre- 

cocious carriers ”). 

3. Those who have not recently had the 

disease and who do not subsequently 
develop it. 

The existence of the healthy carriers who 
form the third class has been contested on the 
grounds that such persons are really suffering 
from an abortive attack or from some un- 
healthy local condition which favours the per- 
sistence of the germs, such as chronic ton- 
sillitis or rhino-pharyngitis in the case of diph- 
theria and epidemic cerebro-spinal-meningitis 
carriers. 

The importance of carriers has been well 
established in the propagation of typhoid fever, 
diphtheria, cerebro-spin^ meningitis, cholera, 
azid dysentery, and it is highly probable that 
they play a considerable part in ^e dissemina- 
tion of other infections, especially of acute 
poliomyelitis. 

The probability is that carriers rarely spread 
infection by contamination of their hands, 
hair, clothing, or other external means. The 
infective nidus in carriers is practically always 
internal, being situated in the fauces and naso- 
pharynx in cUphtheria, cerebro-spinal menii^ 
gitis and acute poliomyelitis, in the intestine 
in ty^oid, paratyphoid chdera and dysewr 
tery, m the gall-bWder in typhoid and 
typhoid, and in the urinary tract in lypMdL 
The virus of each disease thus finds a Mupi 
favourable soil than it would in an MtlB: 
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CARRIERS OF INFECTION 


CATALEPSY 


corporeal ezisteDce, and the latency of ite 
f(fOwth and dissemination renders it all the 
more di^gerous. 

There can be no doubt that many outbreaks 
of infectious diseases are due to the unsus- 
pected presence of a carrier. 

The number of carriers in a community 
varies with the prevalence of the infectious 
disease, being low in non-epidemic times and 
rising with the accumulation of acute cases. 
The highest percentage of healthy carriers is 
likely to be found among the nurses and 
doctors in attendance. 

The duration of infectivity of carriers varies 
considerably. For this reason they have some- 
times been grouped as temporary or chronic, 
according as their infectivity ceases within or 
lasts longer than three months. 

In diphtheria the bacilli do not, as a rule, 
persist for long in the throat after subsidence 
of the acute symptoms, but their disappear- 
ance is retarded by local causes, such as large 
tonsils and adenoids, lesions in the 
fosse, or dental caries ; in such cases the 
b^illi may be found for months or as long 
as a year or more. 

In typhoid fever, owing to the excellent cul- 
ture mraum afforded by the gall-bladder and 
urinary passages, cases are on rccoid in which 
the duration of infectivity has been as long 
as twenty years ; on the other hand, in cholera 
it is found that the patients rarely continue 
to excrete bacilli longer than two or three 
months, or in dysent^y more than four or 
five we^s. 

It is important to realize, however, in 
estimating the duration of infectivity of 
carriers, that intermittence in the discharge 
of the infective agent frequently occurs, periods 
during which cultures of the excretions are 
nemtive being followed by positive periods, 
and vice versa. 

Traatmaiit*^The treatment of carriers is 
eminently unsatisfactory, and many of the 
so-called successes ” may be attributed either 
to spontaneous oure or to negative cultures 
having been obtained during a period of inter- 
mission. 

In the case of diphtheria occurring in schools 
ox other agmegations of children, carriers 
should be is^t^ until at least two negative 
cultures have been obtained. Meanwhile, local 
treatment may be enmloved, such as anti- 
septic sprays, bactericidfd lozenges, or the use 
of Uving cultures of Biaphyloooccua pyogenes 
mrstts. 
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Enlarged tonsils and adenoids should be re- 
moved. Vaccine-therapy has been oaei both 
with diphtheria and with typhoid carriers, but 
the results are inconclusive. 

Prolonged isolation for an indefinite period 
cannot always be enforced, especially in the cam 
of adults who have to earn their living, and in 
such cases carriers should follow certain rules 
of conduct. Those in whom the infective 
nidus is in the intestine or urinary tract, as in 
typhoid, cholera, or dysentery, should care- 
fully wash their hands after defeecation and 
micturition. As far as possible they should 
not be allowed to manipulate food intended 
for others, and therefore should not be 
engaged as cooks or housemaids. Those in 
whom the infective nidus is in the throat 
should refrain from kissing and from the use 
in common of eating and drinking vessels and 
pipes. 

Animals as w^ell as men may act as carriers 
of infection. Most of the examples of this 
kind are to be found in tropical or at least 
exotic medicine, such as the goat in undulant 
fever, anopheles in malaria, stegomyia in 
yellow fever, fleas in plague, and lice in typhus 
and recurrent fever. 

In this country the most important animal 
carrier is the house-fly, w'hich is often respon- 
sible for epidemics of ty])hoid fever and infan- 
tile summer diarrhoea. j_ p Rollbstow. 

CARUNOLE, URETHRAL (see Urbthsal 
Caruncle). 

0ATAUEP8Y.-'A condition in which the 
limbs can be passively moved without appar- 
ent resistance into any desired position, this 
position being subsequently preserved for an 
indefinite period. If, for example, the physi- 
cian raises the patient’s arm, it will remain 
suspended in the air until another position is 
similarly impressed upon it. The length of 
time during which such a position will be 
maintained, if there is no further external 
interference, is very variable, but it may 
extend to hours. O^ing to the fact that the 
patient reacts to every movement impressed 
upon him by the physician in a way precisely 
comparable to the plasticity of a waxen figure, 
the name cerea fiexihiliias (waxy flexibility) is 
applied to this phenomenon. 

Catdepsy is met with in several distinct 
conditiozis. It can be produced artificially in 
hypnosis, and is indeed generally present when 
any degree of hypnosis ^yond the lightest has 



CATARACT 


been induced. Probably here it is mainly a 
product of suggestion. Catalepsy also occurs 
in hysteria, where it may be a feature of 
trance-like states^ or of the so-called ecstatic 
attitudes sometimes observed. It is found 
most frequently, however, in the catatonic 
variety of dementia prsecox, and constitutes 
a common symptom in the stuporose phases 
of that disorder (see Catatonia). 

Bernard Hart. 

OATAPHORE8I8 (see Ionization). 

OATARAOT. — ^ opacity of the crystalline 
lens ; the term is not properly applied to 
opacities situated on the surface of the lens 
but outside the capsule. 

Symptomatology and diagnotii.— Small 
stationary opacities may give rise to no de- 
fect of' sight, but in progressive cataracts, 
of which the senile form is a typical example, 
the patient complains of a gradual deteriora- 
tion of vision, sometimes associated with spots 
in the visual field. Such spots, in contra- 
distinction to those which result from vitreous 
opacities, do not continue to float after the 
eyes have come to rest. 

Small or incipient cataracts are most easily 
detected by illuminating the dilated pupil with 
light from the ophthalmoscope mirror held at 
a distance of 2 or 3 ft. ; the opacities show up 
dark against the red background, and may 
then be examined more closely by the direct 
method of ophthalmoscopy (see Eye, Examin- 
ation of) ; for faint opacities the plane 
mirror is to be preferred. 

To ascertain the position of the opacity the 
light of a lamp situated in front, and to one 
side of the patient's face, should be concen- 
trated on the eye by means of a convex lens 
(oblique illumination) ; if the observer have 
good binocular vision he will have no difficulty 
in judging whether the opacity is superficially 
or deeply situated in the lens ; by this method 
also an opacity in the cornea or anterior 
chamber is reaffily distinguished from a true 
cataract. With the ophthalmoscope also the 
position of an opacity can be estimated by the 
observation of its parallactic movement with 
reference to the plane of the pupil. It is 
obvious that if, while the illuminat^ pupil is 
kept under observation, the patient moves his 
eye upwards (or the observer his eye down- 
wards), an opacity in front of the plane of 
the iris (e.g. in the cornea) will appear to move 
upwards, while an opacity behmd that level 
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will appear to move downwards ; and, mon- 
over, the greater the distance of the oj^aoity 
from the pupillary plane the greater will be 
the apparent movement. Again, an opacity 
which continues to float a^r the eye has 
come to rest cannot be in the solid lens, but 
must be in one of the fluid humours, almost 
certainly the vitreous. 

With the gradual maturation of the cataract 
a white reflex appears in the pupil. Even in 
the absence of opacity, however, there is fre- 
quently a strong reflex from a sclerosed senile 
lens ; in this case the use of the ophthalmo- 
scope will show a normal red reflex. A diag- 
nosis of cataract should never, therefore, be 
made till this test has been appli^. A cataract 
is mature when the opacity reaches quite up 
to the anterior capsule ; at this stage also the 
anterior chamber, previously somewhat shallow 
owing to swelling of the lens, becomes of more 
normal depth. 

Vniietiei. — Since the fundamental patho- 
logy of cataract is obscure, and similar forms 
may result from different causes, the most 
serviceable classification is based upon the 
capsular, cortical, or central situation of the 
opacity. 

1. Capsular cataract results from a pro- 
liferation of the epithelial cells which line the 
anterior capsule. It is found especially after 
perforation of corneal ulcers and in hypermature 
cataracts, and takes the form of small chalky- 
white spots and areas in the most superficial 
layers of the lens. It occurs with especial 
frequency at the anterior pole (anterior polar 
cataract), 

2. Cortical cataracts.— Of these the most 
important is senile cataract, which results from 
a breaking down of the cortical lens fibres, 
commencing in the deeper layers, and most 
frequently at the equator ; sometimes, how- 
ever, in the antero-posterior axis behind or in 
front of the nucleus. In the former case, with 
the ophthalmoscope, spokes of opacity project 
into the illuminated pupil from the periphety ; 
in the latter a more diffuse granular opacity 
occupies the centre of the pupil. Axial 
opacities naturally cause earlier and greater 
deterioration of vision. Diabetic catairaei is 
of the same type. 

Secondary or complicated cataract results from 
malnutrition of the lens when other diasase - - 
irido-cyclitis, detachment of theretina,choirQid<H 
retinitis, retinitis pigmentosa, etc. — is pcsseeMf 
in the eye. It oommenoes as a granutejif :: 
feathery opacity in the posterior cortsik^ 
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nilKBequeDtly beoomeB total. Needlesa to say, 
this form of cataract ia not amenable to oper- 
ative treatment. 

8. Oentral and perioentral eataraoti.— The 
protolype of this class is lameUof or zonular 
oatofoct. It consists of a shell of opacity situ- 
ated at some depth in the lens, and endosbg 
a oentral clearer, but not wholly transparent, 
area. Outlying opacities (riders) frequently 
project from its periphery into the clear 
oortex. It occurs in children, and often dates 
from an attack of rickets, with convulsions or 
tetany, in early life. Defects in the enamel of 
the t^th are frequent, an association to be 
explained by the common development of the 
lens and enamel organ from epiblast. 

Among rarer types, congenital oataraot takes 
a variety of forms — ^total, central, axial, punc- 
tate, etc. Posterior polar cataract is due to the 
persistence of a small portion of the mesoblast 
which accompanies the foetal hyaloid artery. 
Traumatic cataract is the term applied to the 
cmacity and swelling which follow a wound of 
the lens. 

Treatmciit* — Congenital stationary cata- 
racts may require no treatment if vision is fairly 
good or better). In weighing the ques- 
uon of operation the subsequent loss of accom- 
modation and the necessity of using strong 
glasses should be set in the balance against a 
possible improvement in visual acuity. In 
the case ox sharply localized small central 
opacities, use may be made of the dear peri- 
pnery of the lens by means of a small optical 
uideotomy ; and on the same principle opera- 
tion xnay sometimes be deferred in axial senile 
cataract by keeping the pupil dilated with 
atropine. In generiu, however, the treatment 
of cataract involves the removal of the opaque 
lens, which may be carried out — (1) By making 
repeated small incisions in the capsiue with a 
ne^e, so that at each operation a small por- 
tion of lens substance is brought into contact 
with the aqueous, and is absorbed. This opera- 
tion (discission) is suitable for the soft lenses 
of young children. (2) By performing an 
exte^ve needling, and a few days later evacu- 
ating the swollen lens substance by means of 
a grooved spoon (discission mih curette evacua- 
tion). Disewon is feasible until a '' nudeus ” 
has been formed by the gradual physiolodcal 
sdeotosis of the oentral portion of the lens 
(about the age of 30), after which it becomes 
neoessaiy to remove the nucleus and oortex 
through a large incision at the upper sdero- 
Comeal margm (sstraotion). 


It is important that the practitioner shotdd 
be able to form some judgment ss to the suit- 
ability of a given case for operation. Jnvenile 
cataracts should be operated on as early as 
possible, otherwise the benefits of the early 
use of central vision are lost, and nystagmus 
and amblyopia may result. In the case of 
senile cataract the patient should not only 
perceive the movement of large objects be- 
tween his eye and the light, but should also be 
able to point to the direction from which a 
light is reflected on to the eye (good projec- 
tion). The pupil should respond with normal 
briskness to light ; an inactive pupil points to 
imperfect light perception. The pupillary mar- 
gin, iris, and cornea should be carefully 
searched for signs of old iritis (posterior syne- 
chice, atrophy, discoloration, deposits of cdls 
or pigment on the back of the cornea). The 
ocular tension should be tested ; cataract in 
a soft eye is usually secondary and should not 
be touched ; in a glaucomatous eye it may 
not be the most important factor in the case. 
The condition of the conjunctiva and lachrymal 
sac should be investigated ; conjunctivitis and 
lachrymal obstruction must be thoroughly 
treated before the idea of operation is enter- 
tained. The other eye must be tested and 
examined ; the discovery of important fundus 
changes which are likely to be bilateral (albu- 
minuric or diabetic retinitis, etc.) would pre* 
elude operation ; if in the second eye cataract 
is absent or only incipient, and if vision is 
good, no operation on the first should be 
advised. The operative prognosis is less 
favourable in immature than in fully mature 
cataracts ; yet even in the case of immature 
cataracts operation may be recommended when 
vision in the other eye has sunk considerably 
(below or J',) and the patient is debarred 
from following his employment. Questions of 
general health must receive consideration ; 
advanced age is scarcely in itself a contra- 
indication, but the operation, with all its con- 
comitants, may impose too great a strain on 
the decrepit. Operation should never be under- 
taken without an examination of the urine for 


albumin and sugar. Coma and death have not 
infrequently followed extraction in subjects of 


diabetes. 


Gbobgb Coats. 


CATARRH, ACUTE SUFFOCATIVE 

(see SuxrocATiVB Catabbh, Aoutb). 

CATARRHAL FEVER (see Cobyza). 
CATARRHAL JAUNDICE (see Jaundice). 
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CATATONIA 


CATHETERIZATION 


OATATONIA. — ^Tbis tenn is used in two dis- 
tinct though dosely related senses. In the 
first place it denotes a symptom-complex com- 
prising a number of characteristic motor pheno- 
mena ; in the second place it denotes a variety 
of dementia pr»oox in which these same motor 
phenomena are a prominent feature of the 
symptomatology. 

Catatonia as a symptom-complex is charac- 
terized by the appearance of a stuporose con- 
dition presenting several or all of the following 
signs : Stereotyped attitudes, the patient pre- 
serving for an indefinite period some fixed 
posture ; stereotyped actions, consisting in the 
constant repetition of some movement, or the 
monotonous reiteration of some phrase (verbi- 
geration) ; negativism, the patient actively re- 
sisting whatever is required of him, and often 
doing its exact opposite-— e.g. tightly closing 
his eyes when asked to open them. Nega- 
tivism is occasionally varied by the manifesta- 
tion of certain phenomena to which the term 
“ automatic ob^ence ” baa been applied* 
These are echolalia, in which the patient, in« 
stead of answering a question, merely repeats 
it ; echopraxis, in wUch he immediately re- 
produces any action which is carried out be- 
fore him ; and cerea flexibilitaa (catalepsy), in 
which his limbs preserve for an indefinite 
period any posture in which they are placed. 

This group of symptoms mainly appears in 
the variety of dementia prsecox to which the 
name of catatonia is also applied, but it is 
sometimes observed in other disorders, par- 
ticularly in the confusional psychoses. 

Catatonia in its second sense denotes the 
variety of dementia prcecox in whose symp- 
tomatology catatonic signs play a prominent 
part. It is a disorder generally appearing in 
adolescence or early adult life, and ten(k to 
run a course ending most commonly in a 
terminal dementia, although the prognosis 
is somewhat less unfavourable in this than 
in other varieties of dementia prsecox (see 
Dkmbktu Pb*cox). Bebnabd Hast. 

OATHETKRIZATION.— Catheters are 
made of rubber, of woven silk covered with 
varnish (gum-elastic), or of silver. 

Steriluiition of catheters.r-Bubber and 

silver catheters are sterilized by boiling. Many 
gum-elastio catheters will not endure boiling, 
and are best sterilized by formalin vapour. 
They should be washed and thoroughly dried, 
and then placed in a long wide glass tube in 
the stopper of which is a perforated container 


for holding powdered parofotm. SteriMniioA 
is complete in twenty-four hours. A moio 
rapid formalin method is to have a metal box 
with a receptacle at one end in which is placed 
a tablet of paroform that can be vaporized by 
a spirit lamp. The hot vapour wui sterilise 
in one hour. Before the catheter is ua^ ^ 
irritating formalin should be removed by 
rinsing in sterile water or saline solution. The 
white French gum-elastic catheters are made 
of a material which will stand boiling. During 
this process they should be kept by gauze 
from coming into contact with each other 
or the sides of the sterilizer, and only their 
ends should bo grasped by a forceps for re- 
moval, or the softened hot vamirii will be- 
come rough. All catheters immediately after 
use should be washed thoroughly with soap and 
water, and their interiors cleani^ by syringing 
through them first water and then some anti- 
septic solution. Gum-elastic catheters are ^t 
preserved dry, lightly dusted with lycopodium 
powder. 

The best lubricant for catheters is a water- 
soluble one. Sterile oil is a good lubricating 
agent, but it renders the catheters difficult to 
cleanse. Either sterile glycerin or, better still, 
the following lubricant may be 

Sterilized glycerin 20 parts. 

Tragaoanth 2 parts. 

Mercuric oxyoyanide ^ part. 

Sterilized distUled water 100 parts. 

Such a lubricant is conveniently put up in 
sterilized collapsible tubes by the manufac- 
turing chemist. 

Patia^ of the catheter.— Before the 
catheter is passed the hands must be washed 
as for an operation. The prepuce is retracted 
and the meatus and glans are cleansed with 
merouiio biniodide solution (1 in 1,000). The 
catheter is lubricated (but not with the fin- 
gers) ; a drop of the lubricant is placed on the 
meatus. A rubber catheter is grasped by the 
fingers of the right hand 3 or 4 in. from the 
eye so that the portion of the catheter whioh 
will ultimately lie behind the compreaeor 
uiethies muscle may not have come into 
contact with the hand of the operator. The 
left hand holds up the penis and exerts dight 
traction on it. The catheter bit by bit in 
pndied through the urethra into the Uaddec. 
No part of a gum-elastio catheter, owing to iU 
greater rigidi^, need be touched exo^ tibo; 
distal extremity. - : 

It is rather more difficult to pass a imIaI 
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instniment. The operator stan^ to the ri^ht 
of the patient. He holds the distal extremity 
of the catheter with the shaft horizontal, 
and parallel with Poupart’s ligament on the 
right side. The beak looks downwards In 
tlus position the point is inserted and the 
instrument pushed onwards, the penis being 
dragged up along the shaft. When the beak 
reaches the bulb the distal extremity is moved 
so that the shaft comes to lie parallel with the 
middle line of the body. The shaft is now 
gradually raised from the horizontal position 
to the vertical and beyond this, gentle pressure 
of the point against the face of the compressor 
urethrsB being kept up. Aided perhaps by the 
fingers of the left hand applied to the ])erineum, 
the catheter point will slip through the com- 
pressor muscle and glide easily into the bladder. 

Ckoioe of calliper. — A metal instrument 
smaller than No. 8 English (15 French) should 
never be used except by an expert, and exceed- 
ingly seldom by him. A rubber catheter is 
easily sterilized, and should be used when pos- 
sible, but it may not possess sufficient rigidity 
to overcome spasm of the compressor urethras, 
for which a gum-elastic catheter is necessary. 

For prostatic cases the most useful instru- 
ment is a coud^ gum-elastio catheter (IG or 18 
French). But a rubber catheter often passes 
quite easily, even when there is retention 
(10 or 12 E., 16 or 18 F.). The old-fashioned 
silver prostatic catheter with the large curve 
should very seldom be used ; it will not adapt 
itself to the sinuous course of the prostatic 
urethra, and so leads to haemorrhage. Its 
passage is also a painful procedure. In tin; 
retention of gonorrhoeal prostatitis a soft in- 
strument (10 E. or 16 F.) should be passed 
with the utmost gentleness after washing out 
the anterior urethra. 

In retention from stricture, gum-elastic in- 
struments are employed, beginning with No. 
16 F. and passing downwards until filiform 
bougies are reached. A metal catheter or 
bougie of smaller size than 8 E. should never 
be used in these cases. 

Blethod of tying in n cathotor.— Bubber 
or gum-elastic instruments are usually selected 
when a catheter is to be tied in. Seldom is a 
metal catheter so used. A rubber catheter is 
better tolerated by the urethra than one of 
gum-elastic, because the varnish of the latter 
soon becomes rough, but a rubber catheter is 
apt to slip out ; a Lucy’s stilette will, however, 
prevent tJus. Gum-elastic catheters ^ould not 
be left in longer than four days, and at the end 


of this time a new one should be substituted. 
When tying in a catheter, by trial and error 
the degree of insertion is determined, and 
should be such that the eye lies about half an 
inch beyond the internal vesical sphincter. A 
piece of narrow tape 8 in. long is then tied round 
the catheter about half an inch distal to the 
meatus, but not so firmly as to compress the 
lumen of the catheter. The two ends, which 
are left of equal length, are brought along the 
side of the penis and fixed to it by a piece of 
strapping about { in. wide applied circularly 
around it just behind the corona glandis. 

A silver catheter is tied in by a slightly 
different method. Two long pieces of tape are 
taken, one for each side. Each tape is in- 
serted through one of the eyes of the distal 
end of the catheter and tied to this at its middle. 
The two ends are then carried up together (the 
catheter having been inserted to the correct 
distance) to the side of the root of the scrotum, 
just where the adductor longus tendon origin- 
ates. Here they are knott^ together. The 
two ends are carried obliquely round the thigh 
a little below the fold of the groin and knotted 
together again over the great trochanter. 
They are then carried vertically upwards and 
tied to a tape or bandage going round the 


waist. 


C. A. Pannett. 


CAUDA EQUINA, LE8ION8 OF {see 
Spinal Corj), Local Lesions op). 

OELLULITI8. — ^A diffuse inflammation of 
areolar connective tissue can occur as a cellu- 
litis of the subcutaneous tissue, the orbit, 
mesentery or retroperitoneal tissue. By the 
unqualified term cellulitis, however, is usually 
meant inflammation primarily of the sub- 
cutaneous tissue, and only this variety will 
be considered here. 

Etiology.— The affection is usually due to 
invasion of the subcutaneous tissue by the 
Streptococcus pyogenes^ either alone or with 
staphylococci ; rarely by the staphylococcus 
alone, which is more apt to give rise to a 
localized abscess. The organisms gain en- 
trance through a wound of the skin, which 
may be a small abrasion or a prick. An insect 
bite or sting may provide a path. Occasionally 
no breach of the surface can be found, and in 
such cases it is conjectured that the microbes 
pass through sebaceous glands. 

Symptoms.— Pain is felt at the focus of 
infection, and there rapidly forms a red, tender, 
brawny area into which serous exudation 


212 



CELLULITIS 


occurs. The hypenBinic zone is not sharply 
delimited, and tends to spread. Running from 
it towards the nearest l^phatic glands are 
red streaks — ^the lymphatic vessels, which are 
inflamed by the passage of the infecting organ- 
isms. The glands themselves are enlarged, 
hard, and tender. The general symptoms vary 
much in intensity. In the severer cases there 
is a chill followed by a rise of temperature, 
which continues irregularly high with remissions 
while the disease lasts. The process may be 
arrested at any sta^e, but, unless treated, 
shows a great proclivity to spread widely. 
Both the deep fascia and the skin present a 
certain resistance to the infective changes, 
which tends to limit the spread to the sub- 
cutaneous tissues. If the barrier of deep fascia 
be broken through, the inflammatory condition 
invades the areolar connective-tiss^e partitions 
separating the underlying muscles. Necrosis 
of the overlying skin occurs if the supplying 
vessels become thrombosed. Here and there 
in the hot, brawny, tender area foci of soften- 
ing occur, due to localized collections of pus, 
and there is a degree of purulent infiltration 
throughout. Large sloughs of connective 
tissue may be present under still living but 
inflamed skin. The degree of extension de- 
pends upon the resistance of the patient to 
the particular infection, and the virulence of 
the invading organism. Diabetes, chronic 
nephritis, lack of sufficient food, and specific 
fevers are very potent in diminishing the 
powers of resistance, and must be taken into 
consideration in estimating the probable course 
of the disease. Extension to deep-seated 
organs may be very serious, especially in the 
neck {see Ludwig’s Angina). Thrombosis of 
the subcutaneous veins may be followed by 
dislodgment of infected clot and the super- 
vention of pyaemia. 

Cellulitia of the scalp deserves special men- 
tion. If the infection is limited to the tissues 
superficial to the epicranial aponeurosis, ex- 
tension of the process is not necessarily great, 
but if the loose tissue under the epicranial 
aponeurosis be affected, spread of the disease 
is certain to take place, and is limited only 
by the attachments of this membrane. The 
whole structure is liable to be raised off the 
surface of the skull by a collection of pus 
which, gravitating to dependent parts, is found 
more copiously collected over the eyebrows in 
front, just above the superior curved line of 
the occipital bone behind, and in the temporal 
regions at the sides. Owing to the large size 


and short course of the veins coaneotiilg 
intracranial venous sinuses with the venia ^ 
the scalp, septic sinus thrombosis is very liable 
to occur and lead to death. 

Diagnosis presents few difficulties, hot 
care should be taken not to mistake for cellu* 
litis, and incise, the swellings on the dorsum 
of the hand which are the result of gout or 
gonorrheea. 

Treatment.— Absolute rest to the part is 
essential. The patient is put to bed, and if a 
limb is affected it should be raised on a pillow 
to aid the circulation. The pain should be 
relieved by hot boric-acid fomentations. Cold 
applications (evaporating lotions or ice-ba^) 
should never be used ; they may relieve pain, 
but they assist the activity of the organisms, 
and are thereby contraindicated. H^rly re- 
course should be had to incisions. Energetic 
treatment will cut short the disease where 
temporizing measures may bo fraught with 
very serious consequences. It is not to be 
expected that pus will be evacuated by the 
incisions, of which several should be made in 
a direction parallel to subcutaneous nerves and 
veins. They should extend down to, but not 
through, the deep fascia — at least in cases 
where such treatment is adopted, as it should 
be, at an early stage. From the hard, brawny 
cut surface will exude serous fluid mixed with 
blood. Sloughs may be met with. In late 
cases the deep fascia must be cut through, 
and the infected spaces between the muscles 
opened up, drainage-tubes being left in situ* 
The free flow of serum and blood should not 
be stayed, but rather encouraged. Such exu- 
dation brings protective substances into con- 
tact with the infecting microbes. For this 
reason hot fomentations, frequently changed, 
or hot boric or iodine baths (tincture of iodine 
I dr. to water 1 pint) are useful in the after- 
treatment. Adopting another procedure, the 
wounds may be lightly filled with gauze kept 
soaked with a saturated solution of magnesium 
sulphate, which encourages exudation, inhibits 
clothing, and has an analgesic action ; 6 per 
cent, sodium chloride solution may with ad- 
vantage be used for saturating the gauze iox 
the first three or four days — Wright^s saU 
treatment (see Wounds, Treatheot of). A 
brisk purge is essential, and the patient should 
be induct to drink as much water or lemim^ 
ade as possible. Stimulants may be neoes* 
sary. Carrell’s treatment (Wounds, Tbxa!B- 
MENT of), where it can carried oat, Iff 
excellent. Bier’s passive congestion tre a ti P ii H iik 
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I hsTe not found to give the Fesults^daimed for 
. it It iSt moreover, troublesome to carry out. 
Vaoomes should certainly be employed if 
poosible, and an autogenous one is best, 5 mil- 
uon streptococci or 60 million staphylococci, 
or both, Doing given every three or four days. 
Very little is to be expected from the use of 
antistreptococcic serum, Pannett. 

OILLULITISi ORBITAL {see Orbit, 
Affections of). 

OKLLULITI81 PELVIC {see Pelvic Cel- 
lulitis). 

OSPHALALQIA {see Headache). 

OBPHALHAIMATOMA {see Birth In- 
juries), 

CEREBELLAR AB8CE88 {see Cerebral 
Abscess). 

CEREBELLAR ATAXY, HEREDITARY 

(see Ataxy, Hereditary Cerebellar). 

CEREBELLAR TUMOUR {see Cerebral 

Tumour). 

CEREBRAL A B 80 E 88 .— Abscesses may be 
found in any part of the brain. They are due 
to the intr^uction of infective micro-organ- 
isms by a trauma that fractures or penetrates 
the skull ; to the direct extension of infection 
from a neighbouring focus, or to its convey- 
ance from a distant source by the blood or the 
lymph. The first group needs no further refer- 
ence. Extension from an adjacent focus is 
unquestionably the usual cause in civil life. 
Bacteria may spread along the emissary vessels 
from a septio wound or erysipelas of the scalp, 
but chronic otitb media is much the most 
common source, and is probably responsible 
for more than half the cases. The ear disease 
may be recent, but it is more generally of long 
atafiding, or the abscess may follow an acute 
exacerbation, or the blocking up of pus by 
granulations. A cholesteatoma of the ear is 
oooationally the oiimnal lesion. When there 
is septic osteitis the msease may spread directly 
into tile brain ; this is liable to be the course 
when tiie thin bone of the roof of the tym- 
panum is diseased, but as the dura mater forms 
a Unier to the further spread, an extradural 
absoeas only may develop. Or the bacteria 
nay extend along the penetrating vessels and 
Ijm^ channels; the abscess is then often 
iispt tiste d with thrombosis of the lateral sinas 
UrnBy, pus from a suppurative labyrinthitis 


may track along the internal auditory meatus. 
The type of the ear disease has an im^rtant 
influence on the site of the abscess ; when the 
tympanum or the mastoid antrum is affected 
it generally lies in the temporal lobe, and in the 
cerebellum when the mastoid cells are involved. 

Septic diseases of the nose and its accessory 
sinuses, and especially suppuration in the 
ethmoidal and frontal r^ons, is the next most 
frequent cause. The abscess then usually 
forms in the frontal or the anterior part of the 
temporal lobe. The majority of metastatic 
abscesses are secondary to purulent diseases of 
the lungs, particularly bronchiectasis, gangrene, 
and empyema. Occasionally the source is an 
ulcerative endocarditis or puerperal infection. 
These abscesses are often multiple. 

Patbology. — There are two chief forms — 
circumscribed encysted collections of pus and 
diffuse purulent encephalitis. In the circum- 
scribed form a definite wall develops from the 
inflammatory tissue, and eventually becomes 
so thick that it separates the abscess com- 
pletely from the surrounding brain. In the 
diffuse type a central collection of pus is sur- 
rounded by an inflammatory sone, and this by 
an area of oedema. This type has an acute 
course, but those that become walled off are 
often chronic and may remain latent for years. 

Symptomatology.T-The general symptoms 
arc those of increasi^d intracranial pressure, i.e. 
headache, vomiting, a slowing of the pulse, 
and optic neuritis. The headache is generally 
very intense during the stage of development, 
and may correspond in position to the lesion ; 
when this becomes stationary the pain is 
usually slight and intermittent. It is often 
referr^ to the back of the head, and may be 
associated with stiffness of the neck. Vomit- 
ing, which is associated with the severer bouts 
of headache, is of the ordinary cerebral type. 
Optic neuritis is less common than in cerebral 
tumour ; there may be little more than hyper- 
aemia and blurring of the discs with engor^ 
ment of the veins. A slow pulse is also m- 
constant; it may be rapid when there is 
much pyrexia. Stupor, delirium and coma 
appear as terminal symptoms. Convulsions 
are not very common. 

The local symptoms depend on the destruc- 
tion of cerebral tissue by the abscess, and 
vary with the site of the latter. Only the two 
most common types need be referred to here. 

1. Abscess of ^ lemporo-^eiiotdbl lobe,^ 
This is a common complication of otitis 
media. ' It is generally situated in the inferior 



ai4 



CEREBRAL ABSCESS 


CEREBRAL ARTERIO-SCLEROSB 


and posterior part of the lobe, which is one of 
the so-called “ silent areas ” of the brain, and 
definite localiring symptoms consequently ap- 
pear only when other centres or fibres from 
them become involved. In the left hemisphere 
the speech centre may be affected so that signs 
of sensory aphasia develop. Inward extension 
or pressure that affects the internal capsule 
causes a partial hemiplegia or changes in the 
refiezes of the opposite side, but the most 
significant symptom is a slight weakness of 
the opposite side of the face and tongue, due 
to a compression of the pyramidal fibres from 
the lower part of the precentral gyrus as they 
arch over the temporal lobe to reach the intemd 
capsule. 

2. Cefd)dlar abscess, — Abscesses of otitic 
origin generally lie in the upper and anterior 
part of the cerebellum and produce symptoms 
similar to those of other unilateral lesions of 
this organ, i.e. ataxia, diminution of tone and 
paresis of the homolateral limbs, with an un- 
steady gait, a tendency to fall to the same side, 
and nystagmus on lateral fixation of the eyes 
which is coarser and slower on looking towards 
the affected side. It must be remembered that 
the s 3 rmptoms of acute labyrinthitis may closely 
simulate those of cerebellar abscess, but though 
in it there may be tremor, there is no true 
ataxia, dyBdiadochokinesis, or loss of power; 
nystagmus occurs apart from accurate fixation, 
and is more marked on lateral deviation to- 
wards the opposite side. Occasionally cere- 
bellar abscesses produce no characteristic symp- 
toms. 

Diagnosis. — It is often difficult to be cer- 
tain that there is an abscess, even with the 
development of intracranial symptoms, as these 
may be duo to other conditions. Meningitis 
produces headache, vomiting, and even focal 
symptoms, fietraction of the head, stiffness of 
the neck, and Kernig’s sign are not sufficiently 
distinguishing features, as they may occur with 
rise of intracranial pressure. The general state 
of the patient, the amount of fever, an increased 
pulse-rate, and particularly evidences of a 
diffuse lesion, as palsies of the cranial nerves, 
are more valuable indications. It. is often 


in the diagnosis, as when an abscess exists it 
frequently contains an increased number of 
cells, some of which are polymorphonuclear. 
There may be a leucooytosis in the blood also. 

Troatment.— Cerebral abscess is a serious 
and frequently fatal condition. Operation and 
drainage as early as p<mble is the only justifi- 
able procedure, out this should be preceded by 
e^ct diagnosis and accurate localisation.' The 
disastrous results of exposing and incising a 
healthy brain in the presence of a purulent in- 
fection must never be forgotten. The most 
satisfactory route is that by wffich the infection 
spread, if it is possible. The chief dangers of 
abscess are rupture into the lateral ventricle, 
a spreading septic encephalitis, and extension 
of the infection to the meninges, exciting a 
generalized meningitia. Qobdok Holmes. 

CEREBRAL ANEURYSM (see CebeBBAL 
Vascxtlab Disease). 

CEREBRAL ARTERIO - SCLEROSIS. 

Etiology. — Arterio-sclerosis of the brain is due 
to the causes of arterio-sclerosis in general, and 
yet sometimes the arteries of the brain are 
diseased with little or no evidence of an affec- 
tion of the rest of the circulation. The condi- 
tion is essentially one of old age. In the rare 
cases in which the cerebral vessels are affected 
in young people, hereditary syphilis, and even 
alcohol, have to be rememl^red as possible 
causes. Hereditary influences are also im- 
portant. 

Pathology. — ^No satisfactory explanation 
has been adduced why in certain cases the inci- 
dence of the disease should fall chiefly or even 
alone on the arteries of the brain. The primary 
changes in the vessels begin in the intima. 
The cells of this tunic, intonal to the elastic 
lamina, proliferate and form nodular or diffuse 
thickenings. Secondary de^nerative changes 
then occur, with fatty and calcareous meta- 
morphosis, and the middle coat becomes in- 
volved. The openings of many of the smaller 
vessels into the main trunks are often ooduded, 
and consequently minute thrombi occur, llie 
brain tissue suffers from a lack of nutrition, and 


necessary to do a lumbar puncture to be cer- the disintegrative changes which accompany 
tain. Serous meningitis is frequently associ- old age are hastened and accentuated, 
ated with septic processes in the neighbourhood Symptomatology* — Arterio-sderoiis may 
of the brain, and especially with ear disease, occasion signs of oereb^ hasmorrbim or 

All the signs of increase of intracranial pressure thrombosis, as described in the artidie oil 
may be present, even optic neuritis, but focal Gebebbal Vasoulab DrsBASE, but apad ittip 
symptoms are rare and the cerehro-spinal fluid these gross manife stations there are 
remains clear. Bxamination of this often aids and often oharacteristio groupa ol 
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which indicate the presence of degenerative 
vascular disease in the brain. These are : 

1 . Symptoms no doubt due to minute hemor- 
rhages or thrombosis. — Such are sudden attacks 
of giddiness, vomiting, and momentary loss of 
consciousness, or slight signs of focal lesions, 
such as a very transitory a})hasia, numbness 
and tingling in the hand or arm, or shght 
paresis of a limb. 

2 . Epileptiform attacksy often partial and 
slight. — These are sometimes followed by slight 
hemiplegia or monoplegia. 

3. Signs of mental d^y, and especially loss 
of memory for the events of more recent life, 
associated with lack of power of attention. The 
neurasthenia of old peo])]e may be a manifesta- 
tion of vascular brain disease. 

4. The appearance is often suggestive. — An 
immobile expression, which has been described 
as the inanimate replica of a normal person ; 
a slowness in movement and a face pale in the 
morning, but red or bluish-red at night. A 
tendency to emotional attacks with meaning- 
less laughter and w'eoping is not uncommon. 
In the daytime the i)atient is drowsy, often 
falling asleep, but is sleepless at night. 

Headache is one of the most prominent synij)- 
toms ; it is rarely severe. The patient generally 
refers it to the vertex or oc(fipital region, and 
describes it as dull or throbbing, or occasion- 
ally as bursting j)ain. It is aggravated by 
exertion, worries, and emotions. 

Diagnosis. — The age, the symptoms of the 
disease, and perhaps evidence of vascular dis- 
ease elsewhere, give the diagnosis. There is 
no optic neuritis, and usually no definite 
paralysis. A blow on the head in such j)er- 
sons may comjdicate the diagnosis. The com- 
mon mistake made is in not recognizing the 
serious nature of comparatively slight symp- 
toms, which are often considered as a mere 
neurasthenia.” 

Prognosis and trsatmont. — The progno- 
sis is b^, and but little can be done to prevent 
the onward march of the disease. 

W. B. Warrington. 

OKRKBRAL COMPRESSION (see Head 
Injuries). 

CEREBRAL CONCUSSION (see Head 
Injuries). 

CEREBRAL DIPLEGIA.— This condition 
may be due to many different pathological 
lesions, and includes cases with widely varying 
symptoms, but all are characterised by signs 


of bilateral cerebral lesions which arise in intra- 
uterine life, during birth, or in early infancy. 

Etiology. — Many of the cases that date from 
prenatal life are due to cerebral aplasia or non- 
develoi>ment of the brain ; this form is fre- 
quently familial, and may be associated with 
j)remature birth. Others apj)ear to be infec- 
tious in origin, or the result of a syphilitic 
meningo-encephalitis. A second group is due to 
mechanical injuries at birth, which have caused 
meningeal and cerebral haemorrhages, or even 
exttmsive damage to the brain. Over-riding 
of the i)arietal bones may tear the cortical veins 
as these enter the longitudinal sinus and thus 
produce suj)erficial haemorrhages which com- 
press and interfere with the growth of the 
cortex. Asj)liyxia neonatorum may be re- 
sponsible for some of these cases. In a third 
group, which has frequently an hereditary or 
a familial incidence, degenerative changes, 
])robably due to developmental defects in the 
tissues, set in after birth . Other postnatal cases 
are th(? result of enccj)halitic lesions occurring 
during the course of one of tlic specific fevers. 

Pathology. — Tin* morbid anatomy neces- 
sarily vari(iK with the cause. The most com- 
mon pathological changes is a diffuse sclero- 
sis of the cerebral licmisihores. The con- 
volutions may be small and irregularly ar- 
ranged (microgyria). In other cases there 
is a defective development of a j)art of the 
brain wiiicli is gejierally symmetrical, or there 
may be porenccqhalic cavitic'S which com- 
municate with the vcntricies in one or both 
hemisj>heres. The meDiijg(?s may be thickened 
or contain cysts. Histological examination 
usually rev(als small, j)oorly develojwd and 
irregularly arranged nerve-cells in the cerebral 
cortex, with an excess of mmroglia and defec- 
tive develojiiuent of the pyramidal tracts. 

Symptomatology. Tlie commonest clinical 
variety is tJmt known as Littles disease. This 
pHisents extreme rigidity of tlie lower limbs, 
associated with a varying degree of w'cakness. 
The face and u])per limbs may escape, or at 
least are less severely involved than the legs. 
These Kym]>toms may be noticed very soon 
after birth, but in some ceases attention is 
drawn to the condition by the fact that the 
child begins to walk late and then is clumsy. 
The legs arci usually c^xtendc^d and strongly 
adducted and rotated inwards, with the knees 
in ax)])osition and the ankles and feet crossed. 
On attempts to walk tliLs tendency is increased 
and produces the familiar '' scissors gait.” 
Walking without su])port may not be possible. 


216 



CEREBRAL DIPLEGIA 


Commonly the trunk and head are bent for- 
wards, and the patient shuffles along as though 
about to fall forward on his face. Contracture 
of the calf muscles prevent the heels from being 
put to the ground, and gives a “ digitigrade ” 
character to the gait. Eventually, contractures 
tend to develop and to fix the vicious attitudes 
described. There is rarely much loss of power 
in the arms, though they may be rigid, thus 
producing a clumsiness of fine movements. 
The knee- and ankle- jerks are increased, clonus 
can be elicited, and the plantar response is of 
the extensor type. 

In one group, involuntary movements are 
the predominant symptom ; these may take 
the form of athetosis, or choreiform jerkings, 
or movements with features of both these 
types. In the athetosis group the arms are 
chiefly affected, and there may be no rigidity, 
weakness, or alteration of the reflexes, such as 
arc found in Little’s disease. 

Speech is usually impaired ; there may be 
dysarthria of the type seen in {)seudo-bulbar 
paralysis, or the patients are merely slow in 
learning to talk, and acquire only a limited 
vocabulary. All grades of mental defect, from 
the slightest to complete idiocy, occur, but 
many children show a marked aptitude in cer- 
tain respects, as retentive memories or extra- 
ordinary jx)wers of calculation. A large pro- 
]X)rtion of the patients suffer with epilepsy ; 
the fits are usually generalized, but occasionally 
are unilateral or of the Jacksonian type. The 
seizures as a rule begin in early childhood, and 
in many cases cease or become less frequent 
about puberty. Often they persLst and lead to 
an epileptic dementia. Blindness, due to optic 
atrophy or to choroidal defect, may be present, 
and squint and nystagmus are common. Cer- 
tain defonnitie^, such as talipes, scoliosis, and 
contractures of the limbs are frequently seen 
in longstanding cases. 

Prognosis. — This is bad as far as improve- 
ment is concerned. Some cases become steadily 
worse, while others remain stationary through- 
out life. Many of the patients die in childhood 
from intercurrent disease, while of those who 
survive longer some become confirmed epilep- 
tics or idiots. 

Treatment. — The cases of Little’s disease 
with good voluntary jwwer and no mental de- 
fect offer the best prospects of amelioration. 
For the others little can be done. Massage, 
active exercises, reinforced but not replac^ 
by tendon stretching and judicious tenotomy, 
will often effect considerable improvement in 
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the patient’s comfort and mobility. In favour- 
able cases Ffirster’s operation of posterior-root 
section may free the patient from the hamper- 
ing effects of rigidity. It is essential that for 
this operation cases writh good voluntary power 
should be chosen, but since it is one of some 
difficulty and danger, its application is obviously 
limited. Cases due to delayed or arrested 
development of the brain occasionally improve 
after the administration of thyroid and other 
organic extracts. j, ^ ^ 

CEREBRAL EMBOLISM (see Cerebral 
Vascular Disease). 

CEREBRAL HAEMORRHAGE (see Cere- 
bral Vascular Disease). 

CEREBRAL MENINGITIS (see Menin- 
gitis). 

CEREBRAL 8CLER08 18.- This is a patho- 
logical rather than a clinical entity, and, even 
so considered, includes several conditions differ- 
ing widely etiologically. 

A diffuse cerebral sclerosis is the common 
lesion of cerebral diplegia. In these circum- 
stances it may be either bilateral or confined 
(in infantile hemiplegia) to a single hemisphere. 
The convolutions are shrunken, the sulci wide 
and gaping. There is marked deficiency in the 
number of fibres present, and the basal ganglia 
may be shrunken also. The pyramidal tracts 
show defective myelination or development. 

The name is applied also to a progressive 
disease found usually in children, but also in 
adults, and characterized clinically by pro- 
gressive general paralysis and dementia, pass- 
ing into stupor. Post mortem, the white sub- 
stance of the hemispheres is tough and leathery 
in consistence, the pons and medulla are 
shrunken. The microscopical appeai'ances are 
not characteristic and are minimal. Clinically, 
such cases are difficult of diagnosis, and have to 
be differentiated from the commoner dissemin- 
ated sclerosis and dementia paralytica, or from 
the rare pseudo-sclerosis. Congenital syphilis 
and head injuries have been thought to underly 
this condition. 

Localized cerebral sclerosis may follow embol- 
ism or thrombosis, and is then limited to the 
distribution of the cerebral artery affected. 

A well-defined but obscure condition is ftifier- 
ous sclerosis, in which nodules of glial cell tisrae 
are found in the substance and on the snxEeoe 
of the hemispheres. Accompanying there 
nodular tumours in the viscera varying li 
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CEREBRAL SINUSES. THROMBOSIS OF 


stiuotuze according to the organ in which they 
occur. Clinically these cases are characterized 
by idiocy and epilepsy. The condition is 
thought to be developmental and to date from 
intra-uterine life. p jj p Wamhe. 

OKREBRAL SINUSES, THROMBOSIS 

OF. — Thrombosis of the cerebral sinuses 
other than the lateral sinus {sec Lateral- 
sinus Thrombosis) is not very common. 
The other sinuses most frequently involved, 
at least as far as is recognizable from symp- 
toms, are the superior longitudinal and the 
cavernous. 

Thrombosis may occur under two conditions. 
In the first group of cases there is some definite 
local starting-point, as the pressure of a tumour 
or a depressed fracture, or it is secondary to 
inflammation in some contiguous spot. In the 
other group there is no discoverable local 
cause, but the patients are usually very young 
or very old persons in whom the circulation is 
feeble, or who arc the subjects of wasting dis- 
eases, as phthisis, chronic diarrlioea or carci- 
noma. Thrombosis occurring in these circum- 
stances is spoken of as marantic. 

Symiitomatology. — The symptoms are 
usually vague and are often masked by those 
of an accompanying meningitis, especially w^hen 
thrombosis is secondary to a local infection. 
General symptoms are headache, restlessness, 
delirium, convulsions, and coma. 

The superior longitudinal sinus is most fre- 
quently affected by marantic thrombosis, but 
it may become thrombosed secondarily to in- 
flammation in the nasal passages. In addition 
to general symptoms this gives rise to epistaxis 
and to venous congestion and oedema at the 
top of the head. Both are due to the obstruc- 
tion of extracranial veins which, jiassing 
through the skull, drain into that sinus. In 
addition, there may be some paresis in the 
limbs owing to blockage of the venous return 
from the cortex cerebri. 

Thrombosis of the cavernous sinus may follow 
septic inflammation in the orbit or in the region 
of the nose, e.g. erysipelas. The chief symp- 
toms are osdema of the eyelids and upper part 
of the cheek and nose, azid conjunctival ecchy- 
moses ; there may be also exophthalmos and 
paralysis of various ocular muscles due to 
involvement of the ocular nerves as they pass 
through the wall of the sinas. 

pin]pMsis« — Congestion of extracranial 
veins is most tnistworthy gu^e in dia^o- 
iii^ u obviously many intracnaial conditions 
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other than thrombosis may cause all the 
cerebral symptoms. 

Treatment. — cases of secondary throm- 
bosis the original septic focus should be re- 
moved or drained, and an attempt should be 
made to deal directly with the thrombus in the 
sinus by surgical means. Of marantic throm- 
bosis the treatment is symptomatic. The 
prognosis is very unfavourable but not hopeless. 

F. C. Purser. 

CEREBRAL SYPHILIS {m Cerebro- 
spinal Syphilis). 

CEREBRAL THROMBOSIS (see Cere- 
bral Vascular Disease). 

CEREBRAL TUMOUR.— There is probably 
no organ in the body which, in relation to its 
size, is so frequently invaded by tumours as 
the brain, and there can be no doubt that in 
a large proportion of the cases the condition 
is not recognized during life. 

Cerebral tumour may occur at any age from 
early infancy to late life, but is most frequent 
in the adult years. Many different forms 
occur ; the relative frequency of each varies 
with age and the region of the brain involved. 
The most common is a glmna, which is a sar- 
comatous tumour that takes origin from the 
neuroglia and infiltrates the surrounding por- 
tions of the brain. Gliomata are generally very 
vascular, and as their vessels have thin w^alLs, 
hoBmorrhage frequently takes place into them ; 
or if the blood supply fails they may undergo 
central iiccrosis, the necrotic material being 
gradually absorbed and replaced by a serous or 
gelatinous fluid so that a cyst develops ; altera- 
tions of pressure within this may lead to sud- 
den exacerbations or changes in the symptoms. 
Sarcomata w^hich grow’ from the niesoblastic 
tissue of the vessels or meninges arc also in- 
filtrating tumours, but are less common. 
Tuharculous iumours are particularly frequent 
in children, but occur in later life too. They 
are generally attached to tlie meninges, and lie 
superficial in the forebrain, but are found also 
in the substance of the pons, medulla, and 
cerebellum. Gummata too are nearly always 
superficial, as they usually arise from the 
meninges. One im]K)rtant and not rare tumour 
is the ' endothelioma or psamtnonui, which 
develops from the endothelium that lines the 
under surface of the dura mater. As it 
merely compresses the brain, and is separated 
from it by the soft meninges, it can be re- 
moved with complete success. Fibromata grow 
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chiefly from the cranial nerves, especially from 
the auditory. They often undergo myxoma- 
tous change. Carcinomata are the most com- 
mon of the metastatic growths. The brain 
may also be compressed or invaded by tumours 
oii^nating in the skull. 

Eulogy. — ^We know as little of the cause 
of tumour growth in the brain as in any other 
organ. A certain proportion of the gliomata 
and other tumours originating in the nervous 
tis ue are probably due to developmental 
anomalies. In a considerable number of cases 
the symptoms set in after an injury to the 
head ; it is possible that the trauma has some 
influence on their genesis, but on the other 
hand it may merely serve to draw attention 
to symptoms hitherto so alight as to pass un- 
noticed. 

Symptomatology. — The course varies enor- 
mously. Some tumours progress to a fatal 
termination within a few months, in others 
the symptoms may last for years. This varia- 
bility depends largely on the nature of the 
groiiv1;h. Gliomata often grow rapidly while 
endotheliomata increase very slowly. Gum- 
mata and tuberculous tumours may become 
stationary. 

The symptoms of intracranial growths are 
general and local. The general symptoms, 
which are independent of the nature and posi- 
tion of the tumour, are due to an increase of 
intracranial pressure. They are obviously not 
pathognomonic of tumour, as they may result 
from abscess, hydrocephalus, or any other 
cause of increased pressure. Headache is the 
most common and constant. Its character is 
usually that of a deep boring, expanding or 
throbbing pain, which is more or less con- 
tinuous, but is increased by exertion or any- 
thing that raises the blood-pressure or tends 
to congest the brain. It is often most severe 
in the early morning, or it may increase during 
the day and subside when night brings rest 
and quiet. Its position varies ; when the 
tumour is superficial it may be most intense 
over it and associated with tenderness of the 
skull in this region ; in other cases it is general, 
or of variable intensity in different parts of the 
head. Persistent headache above and behind 
the eyes is very characteristic in forebrain 
tumours, while those that occupy the posterior 
fossa tend to produce occipital or suboccipital 
pain, often with stiffness of the neck. 

Yomiting is an important symptom, though 
not so common as is generally assumed. It 
is of the cerebral type — ^the contents of the 


stomach are suddenly projected through 
the mouth without, as a i^e, any nausea or 
pain. It is usually associated with intenser 
bouts of headache, and is often only a late 
syinptom. Early morning vomiting as tibe 
patient rises from bed should, in the absence of 
pregnancy, excite the suspicion dk intracranial 
disease. It is most common with tumours of 
the posterior fossa. 

Optic neuritis, a condition of oedema and 
congestion of the optic discs and hence better 
called papiUcedema, is a still more valuable 
sign, as with rare exceptions its typical form 
always denotes a pathological rise of intra- 
cranial pressure. It must be emphasized that 
at first it produces no deterioration or subjec- 
tive disturbance of vision, and that sight fails 
only when it subsides into secondary atrophy. 
Its earliest appearance is merely a hypersBmia 
of the discs with congestion of the retinal 
veins ; later, swelling of the nerve-head, 
hsemorrhages and retinal changes develop. But 
papilloedema is by no means constant. It may 
appear only late in the history of a case, or 
never develop. This depends on the nature, 
site, and rapidity of the growth. It is common 
in gliomata, carcinomata, and rapidly growing 
tumours, rarer in tuberculous and syphilitic 
lesions. Its absence is the rule with tumours 
of the pons, while it develops early and is 
almost invariable with neoplasms of the 
cerebellum and midbrain. 

A slow pulse-rate is a sign that has received 
an exaggerated importance. It is frequently 
never worthy of note, and is usually pronounced 
only in the later stages, or when an associated 
hydrocephalus increases the intracranial pres- 
sure rapidly. A high blood-pressure for which 
no other cause can be discovered is often seen ; 
it is due to the effort of the cardio-vascular 
system to give a sufficient supply of blood to 
the brain despite the resistance which the 
flow encounters from the rise of intracranial 
j)ressure. 

Mental changes, as dullness, drowsiness and 
apathy, are not uncommon, quite apart from 
the local effects of the lesion. In pronounced 
degree they are usually late symptoms, and 
more or less parallel to and dependent on the 
rise of pressure. Drowdness o^n passes into 
stupor, and this into a terminal coma. 

Local symptoms. — Th^, which are due to 
destruction or compression of the part ol 
brain that is involved, naturally vary with tho 
site of the tumour, '^en the growro mrsAm 
one of the so-called silent areas ** thioie ini^ 


2ig 



CEREBRAL TUMOUR 


be no local symptoms, or signs can be detected 
only by csrcial and expert examination. The 
locd signs of tumour present, as a rule, features 
that are often indicative, or at least sug- 
gestive of their origin. The first is the slow 
and gradual onset of the sjrmptoms. While 
vascular lesions and inflammatory foci afiect- 
ing the motor centres or fibres produce a 
rapidly developing weakness which tends to 
recover, a tumour in the same site causes a 
more gradually progressive disturbance of 
function ; the weakness increases pan passu 
with its growth, and this is usually slow. There 
are, however, exceptions to this rule ; in old 
arterio-Bclerotic patients a progressive throm- 
bosis may be responsible for a gradually in- 
creasing hemiparesis or other symptom, wiiilc 
the loss of function due to tumour may be more 
or less sudden — when, for instance, a haemor- 
rhage occurs into a glioma or the tension within 
a cyBt suddenly rises. A sudden hemiplegia 
may also follow convulsive seizures due to the 
irritative effects of a tumour. 

In the second place, while vascular and 
other lesions generally produce a definitive^ 
state, the symptoms of a neoplasm wdiich 
are at first usually local become gradually 
more widespread. Thus a tumour near the 
lower end of the fissure of Rolando may cause! 
at first only weakness of the face, but as it 
grows the arm, and later the leg, may be- 
come weak too. In a patient under my 
care the first symptom was a palsy of th(! 
left sixth nerve, then weakness of the conju- 
gate movements of the eyes to the left appeared, 
next a left facial palsy, later motor and sensory 
trigeminal symptoms, and after four months 
sensory disturbances on the right side of the 
body. This slow progress, obviously detcfr- 
mined by the anatomical arrangement of the 
different structures, can be due only to a 
lesion that increases slowly in size ; one of 
vascular origin or an acute infection could not 
produce it. 

Finally, tumours arc very liable to cause irri- 
tative phenomena, as motor convulsions, tran- 
sient sensory or visual disturbances, or general- 
ized epileptic fits which generally commence 
with a lo(^ aura. 

It is beyond the scope of this work to deal 
with the exact localization of cerebral tumours, 
but the usual features of growths in some of 
the more important and common regions may 
be described shortly. 

tumam of the BoUndio ngioiL— The local 


motor centres which produces weakness of the 
opposite side of the body ; as a rule this begins 
locally, for instance, in the face, hand, or foot, 
and spreads gradually. The paresis is similar 
to that of hemiplegia, and is associated with 
the same changes in the reflexes, but spasticity 
develops slowly or not at all. When the lesion 
extends behind the central fissure there are 
disturbances of sensation too, chiefly of the 
discriminative forms, as loss of the sense of 
position, astcreognosis and defective localiza- 
tion. If the growth lies in or near the cortex, 
localized or «lacksonian convulsions often affect 
the opposite limbs ; these may remain local, 
limited to the hand or fingers for instance, or, 
following a definite march, involve all the mus- 
cles of the opposite side ; or they may lead to 
generalized convulsions in which the contra- 
lateral limbs arc always most affected. The 
place of onset of these spasms is a valuable 
guide to the actual site of the tumour ; they 
begin, as a rule, in the fac(^ when it is in the 
lower part of the motor region, and in tlie foot 
or leg wlien it is situated near the apex of the 
hemisj)here. Its position in relation to the 
central fissure is also indicated by the first 
symptom of an attack ; clonic movements occur 
first when it is in tlie frontal lobe, while sensory 
phenomena, as numbnciss or tingling, are the 
initial symptom when t he growth is behind the 
fissure of Rolando or in the parietal lobe. 

Tamonm of the frontal lobe. —Lesions liere 
may produce no distinctive features, and it is 
consequently difficult to localize tumours of 
this region with certainty. Backward j)res- 
sure is, however, liable to affect the motor cen- 
tres and cause a (rontralat<!ral hemiparesis or 
weakness of one limb, with changes in the 
reflexes, but witliout sensory disturbances. 
Absence or diminution of the opposite abdom- 
inal reflex is often the earliest local sign. In- 
volvement of Broca's area affects motor sj)eech, 
and as the frontal lobes also contain centres 
for the conjugate movements of the eyes, 
deviation to the opposite side may be incom- 
j)lete or require more effort. Two tyj^es of 
convulsions occur — Jacksonian fits, which 
almost always begin with rotation of the head 
and eyes towards the opposite sid(‘, and general- 
ized epilepti(j seizures without local aurs. 
Tumours in the basal ])art of this lobe may 
compress the olfactory tract and cause loss of 
smell in the homolateral nostril, or the optic 
nerve ai^ reduce the visual acuity of this eye. 
Then papill oedema does not develop, or is less 
than on the opposite side. 


•jmptoiiis tie due to an interference with 
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The mental S3nnptoms arc frequently sug- 
gestive, if not characteristic. Some patients 
become dull and listless, and pass into a child- 
ish state su^estive of early dementia ; in 
others the chief feature is a lack of inhibition 
and reserve, shown in impulsive acts, unreliable 
temper, or facetious remarks which are irrele- 
vant or out of place. 

Tomotin of the parietal lobe.— Sensory dis- 
turbances, ej^pecially astereognosis and loss of 
tlie sense of position, combined with paresis 
of the opposite limbs, arc the most constant 
symptoms when the growth lies in the anterior 
part of the lobe. When in its inferior part and 
on the left side various forms of sensory aphasia 
occur. Tumours in the region of the angular 
gyrus are liable to produce hemianopia by pres- 
sure on the optic radiations ; if they occur in 
the neighbourhood of the supramarginal gyrus 
apraxia may result, especially when the growth 
extends deeply into the lobe. 

Tumours of the occipital lobe.— Here the 
characteristic symptom is a disturbance of 
vision in the form of a hemianopia, hemiambly- 
opia, or scotoma due to involvement of the 
o[)tic radiations or visual cortex in the calcar- 
ine region. Subjective visual sensations, as 
flashes of light or the appearance of simple 
figures, which may be eith(^r coloured or un- 
coloured, in the opposite hemiopic fields, may 
be due to irritative lesions near the calcarine 
cortex. They are very important signs. No 
motor or sensory disturbances occur. 

Tumours of the temporo-sphenoidal lobe.— 
Lesions in the right temporal lobe do not pro- 
duce recognized localizing symptonus, but in 
the left lobe disturbances of sensory speech, 
which may be only a slight diffi(?ulty in recall- 
ing names, are common when the lesion lies in 
the upjM*r part of the lobe. Sensory symptoms 
an*, rare unless the growth exten<ls deeply 
towards the internal capsule or optic thalamus. 

In many cases there is no motor weakness or 
alteration in tlie reflexes, but as the cortico- 
bulbar fibres from the lower end of the pre- 
central gyrus pass almost horizontally inwards 
towards the internal capsule they are often 
compressed by tumours in the dorsal part 
of the lobe, so that some weakness of the oppo- 
site side of the face and tongue results. The 
most characteristic symptom, however, is the 
occ.urrence of “ uncinate fits ; ** these commence 
with gustatory or olfactory aurae, mostly an 
unpleasant smell or taste, and are sometimes 
succeeded by the “ dreamy state described 
by Hughlings Jackson, in which the patient 
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remains conscious but feels hiTnaalf in other 
surroundings. Irregular clonic spasms or uni- 
lateral convulsions of the opposite limbs may 
develop. These uncinate fits are, however, 
associated only with lesions of the inner part 
of the lobe. 

Tumoun in the depth of the teehrain.— It 

must be admitted that we are often unable to 
determine by physical signs whether a tumour 
is situated superficially or deeply in the brain. 
Some of the points on which a diagnosis can 
be based have been already considered. Other 
indications of a deeply situated growth are a 
gradually developing hemiplegia that from the 
onset affects leg, arm, and face more or less 
equally, owing to compression or invasion of 
the internal capsule. It is usually combined 
with sensory disturbances muc.h grosser than 
those due to cortical lesions, and occasionally 
with hemianopia. Local or Jacksonian spasms 
are rare, but general seizures may occur. Other 
important localizing sjonptoms are due to 
pressure on the cranial nerves at the base of 
the brain ; there may be hemianopia with 
Wernicke’s hemiopic pupillary reaction when 
the optic tract suffers ; loss of taste when the 
olfactory tract is compressed ; pain in the same 
side of the face, with anesthesia and perhaps 
neuropathic keratitis and weakness of the 
masticatory muscles, if the trigeminal nerve 
is involved ; or diplopia. Symptoms of pres- 
sure on the midbrain occur frequently ; these 
are usually inequality and refiex inactivity of 
the pupils with weakness of certain ocular 
muscles, especially of those concerned in up- 
ward rotation of the eyes. The general symp- 
toms, too, are suggestive ; the headache is 
more diffuse, the pulse is as a rule slower, and 
as a rule optic neuritis does not develop so 
early as when the tumour is superficial. 

Twoors of the midhrain. — These are char- 
acterized by diplopia and weakness of the 
homolateral ocular muscles, associated with con- 
tralateral hemiparesis. A mesial tumour in the 
anterior part of the midbrain is liable to pro- 
duce pupillary anomalies with loss of the 
vertical movements of the eyes. There may be 
ataxia of the limbs of one aide, or a tremor 
resembling that of paralysis agitans. Bilateral 
bulbar symptoms, as dysarthria or dysphagia, 
often appear. The heai^he is generally very 
severe and papilloedema early and intense, and 
the symptoms of increased intracranial pressure 
are marked, internal hydrooephaliis being 
common. 

Tnmonn of the pons and madnlla oMppii , 
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— ^L^ons in this region produce alternate hemi- 
plegias, the cranial nerves of the same side and 
the limbs of the other side being affected. In 
the upper part of the pons the trigeminal 
suffers, BO that there are pain, ancestliesia, palsy 
of the masticatory muscles and often keratitis ; 
in its lower portion it is chiefly the facial and 
abducens nerves that are paralysed, or when 
the nucleus of the sixth nerve is involved there 
is loss of ^njugate movement of the eyes to 
the same side. In the medulla the nerves that 
innervate the palate, pharynx, and tongue 
chiefly suffer. Pontine and medullary tumours 
frequently produce homolateral ataxia and 
other symptoms of cerebellar disease, as the 
afferent or efferent connections of the cere- 
bellum may be disturbed. Optic neuritis is 
late or may never develop, especially with 
pontine growths. 

Tumours of the cerebellum. — Tumours of one 
lateral lobe i)roduoe disturbances of cerebellar 
function on the same side of the body — that 
is, nystagmus which is slower and coarser on 
deviation of the eyes to that side, loss of tone, 
inco-ordination or tremor with feebleiKiss of the 
homolateral limbs, slowness and clumsiness in 
performing rapid alternate movements, and 
deviation of the arm outwards in iidrany’s 
pointing test. The disturbance of gait is often 
the most pronounci*d symptom ; the rule is that 
the patient inclines to the affected side and is 
in danger of falling to it when standing ; in 
walking he staggers, reels, and deviates to this 
side, and it can be often seen that he ]>]aces 
the homolateral foot irregularly. Central or 
bilateral tumours cause bilateral symptoms and 
a drunken staggering gait, ofUm with a tend- 
ency to fall backwards or forwards. Vertigo 
is a common 8 } 7 nptom, but as it may be due 
to tumours in any region of the brain, too much 
weight must not be ^ven to it as a localizing 
sign. PapillcBdema almost invariably occurs 
early, and the headache, which is usually 
intense, is situated at the back of the head 
and neck. 

Attraoerebdlar and auditory-nerve tumours. 

— ^The cerebellum may also be compressed by 
tumours growing from other structures in the 
posterior fossa. The most common of these 
are tumours of the auditory nerve. They arc 
generally fibromata. Tinnitus and progressive 
deafness of one ear are the first symptoms ; 
later, weakness of the same side of the 
face appears, often associated with pain due 
to oompression of the trigeminal nerve. Ab- 
•anoe of the corneal reflex is usually the earliest 


indication of this. The external rectus is 
frequently paralysed too, and there may be 
a relative weakness of one side of the palate 
and loss of the palatal reflex. The symptoms 
of cerebellar compression are similar to those 
due to cerebellar tumours. Occasionally tu- 
mours grow simultaneously on both auditory 
nerves. 

Differential diagnosis. — It is not always 
easy to be certain of the existence of a cerebral 
tumour, even in the presence of the three 
cardinal signs — ^headache, vomiting, and papil- 
] oedema. Of these, papillcedeina is the most 
important, but it is essential to make sure 
that it is the true papillocdema that results 
from intracranial pressure, and not renal or 
arterio-sclcrotic neuro-retinitis, or the swelling 
of the disc that is sometimes associated with 
retrobulbar disease. In these conditions sight, 
and especially central vision, is affected early. 

The distinction from cerebral (il)8ccss may be 
impossible, as both conditions produce the same 
symptoms. The presence of a possible focus 
of infc(5tion and a relatively rapid progress 
are suggestive of abscess. Examination of the 
cerebro-spijial fluid may help, as when an ab- 
scess is present it frequently contains an excess 
of cells, and particularly polymorphonuclear 
leucocytes. In syphilitic menitigo-encephalitis 
papill oedema is rarer, the headache is frequently 
local and superficial, scattered cranial-nerve 
palsies and pupillary anomalies are common, 
and examination of the blood and cerebro- 
spinal fluid makes the diagnosis certain. 

In cerebral meniiigitis the cranial nerves also 
suffer, the course is more rapid, and there are 
generally fever and suc.h s}Tnptoms of menin- 
gitis as ]>aLn and stiffness of the neck and 
Kernig’s sign. Serous menitigUis which pro- 
duces s}miptoms of intracranial pressure wuth 
or without localizing signs is more difficult and 
often impossible to exclude. It occurs gener- 
ally in the course of an infection or of a local 
collection of pus ; its progress is more rapid 
and intermittent, and it is frequently relieved 
by lumbar i>uncture. 

All the symptoms of an intracranial neoplasm 
occasionally subside and never recur. This 
condition has been called pseudo-tumour. The 
nature of the lesion is doubtful ; in some coses 
it may be a serous meningitis or a local swelling 
of the brain around an infective or irritant 
focus. Kecovery has been attributed to large 
doses of potassium iodide. But the most 
common source of confusion is renal disease^ 
especially when associated with cerebral arterio- 
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sclerosis. The headache, which is more or less 
constant, is, like that of cerebral tumour, in- 
creased by exercise and movement ; vomiting 
or retching occasionally occurs, and the albu- 
minuric or arterial changes in the fundus may 
be mistaken for papillcedema. The presence 
of albumin in the urine and a high blood- 
pressure should excite suspicion, and the 
ophthalmoscopic appearances can be distin- 
guished by careful examination. Further, when 
local signs occur they appear suddenly and tend 
to improve. The persistent headaches of 
neurasthenia may occasionally suggest a cere- 
bral tumour, but the character of the pain is 
quite different ; it is usually a feeling of weiglit 
or constriction of the head, is superficial and 
often associated with tenderness of the scalp, 
is increased by emotion and worry, and dis- 
appears when attention is diverted from it. 
If vomiting occurs it has not the character of 
that due to cerebral disease, and there is never 
any ophthalmoscopic abnormality. 

Treatment. — Tuberculous tumours occa- 
sionaUy become latent and produce no further 
symptoms, gummata as a rule respond to ener- 
getic antisyphilitic treatment, but all other 
tumours arc uninfluenced by medical remedies 
and have a progressive course to a fatal ter- 
mination if unrelieved. Surgical removal is 
the only reasonable hope, but success can be 
expected only when accurate localization is 
possible. The onus of failure and the fame of 
success belong to the physician who directs 
the surgeon. 

But the proportion of cerebral tumours that 
can be remove<l is relatively small, as many 
produce no signs by which they can bo local- 
ized, some are inaccessible, and others infiltrate 
the brain so widely that it is impossible to 
extirpate them. The treatment of these in- 
operable tumours is, however, important. By 
making a large opening in the skull and de- 
compressing the brain, we can at least relieve 
the headache and check the distressing vomit- 
ing. Further, decompression arrests the optic 
neuritis, if resorted to before secondary atrophy 
supervenes, and preserves sight ; tliis is impor- 
tant, for if the tumour is slow-growing, or if 
it undergoes retrogressive changes, the patient 
may live for years. Early operation to save 
sight, regardless of the localization and possi- 
bility of removing the tumour, has become 
dangerously popular ; it must be remembered 
that even intense papilloedema may persist 
for long periods without danger to vision, and 
that a decompressive operation may cloak the 
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localizing signs that develop later and conse- 
quently make a radical operation impossible. 

In the absence of localizing symptoms, or 
when the tumour is inaccessible, a right sub- 
temporal decompression is the most advisable 
procedure, but if the tumour can be localized 
the trephine opening should be made above it, 
as we are always uncertain of its nature till 
it is exposed, and even partial removal of an 
infiltrating growth is often surprisingly suc- 
cessful. 

The danger of lumbar puncture must also 
be emphasized ; sudden death may occur after 
the removal of any large amount of oerebro- 
s])inal fluid ; if some is required for diagnostic 
purposes, only a few drops should be taken. 

Gordon Holmes, 

CEREBRAL VASCULAR DISEASE.— 

Under this head are considered Cerebral 
Hflemorrhage, Cerebral Embolism, and Cerebral 
Thrombosis. Cerebral Arterio-sclcrosis is con- 
sidered under that title. 

Cerebral Hemorrhage. — Statistics show 
that though cerebral hflemorrhage may occur 
at any age, it is relatively more common in 
the fifth, sixth, and seventh decades. It 
rarely occurs apart from pre-existing disease, 
but every now and then fatal cases appear 
in which post-mortem examination fails to 
reveal any associated lesions. 

Etiology. — The predisposing causes are high 
blood-pressure and disease of the cerebral 
arteries, and as these two conditions are asso- 
ciated with chronic renal disease it is not surpris- 
ing that this is found in about one-third of all 
the cases. Syphilis and infective endocarditis 
are other important causes of cerebral vascular 
degeneration. Cerebral hasmorrhage may also 
occur in blood diseases, as in leuksemia, or into 
a tumour of the brain. Certain families show 
an hereditary tendency to cerebral hflsmor- 
rhage, generally due to hereditary arterial 
disease. 

Pathology.— One of the common^ causes 
of hflemorrhage is rupture of a miliary aneih 
rysm. These vary in size from a pin’s head 
to a pea, and are most frequently found on 
the minute twigs that penetrate the basal 
ganglia. They are due to the high blood- 
pressure of renal disease, or to weakening 
of the vessel-walls by syphilitio or infeotiwe 
lesions. Hflemorrhage may, however^ ooont 
directly from diseased arteries; this it fve« 
quently due to atrophy of the brain 
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arterio-sclerotic veisaels, and as these then lose 
the support that the brain tissue naturally 
gives them, they are liable to rupture on any 
sudden increase of the blood-pressure. 

The most common site of haemorrhage in 
the brain is in the neighbourhood of the in- 
ternal capsule ; here it is one of the lenticulo- 
striate branches of the middle cerebral artery 
that usually ruptures, but haBmorrhage may 
occur in any region of the brain. The extra v- 
asated blood destroys the nervous tissues in 
the neighbourhood of the rupture and pro- 
duces o^ema, circulatory disturbances, and an 
inflammatory reaction in a wider zone around 
it. Neurologial and fibrous scar tissue that is 
later laid down in this zone eventually walls 
off the damaged portion. Occiasionally the 
blood bursts into one lateral ventricle ; a 
primary ventricular hflemorrhage from ilie 
choroid plexus is rare. Meningeal heemorrhage 
is usually of traumatic origin {see Head In- 
juries), but may be due to rupture of an 
aneurysm on a vessel at the base of the brain. 

The post-mortem appearances vary with the 
age of the heemorrhage ; at first the blood is 
only partly coagulated, but within a few days 
the clot becomes firmer and assumes a choco- 
late colour. Reactionary changes commence 
around this apoplectic area, and a fairly well 
defined wall is thus formed, wliich contains a 
dark - coloured fluid, or if this is absorbed 
nothing but some scar tissue may remain. 

Symptomatology.— The rlassif'al 8yni]>tom of 
a cerebral haemorrhage is an apoplexy— a state 
of profound unconsciousness of more or less 
sudden onset. The onset of the apoplexy varies 
considerably ; it may be absolutely sudden 
amd without warning, but the patient occasion- 
ally calls out with a pain in his head before 
he sinks into unconsciousness. Sometimes 
more definite prodromata, as giddiness, vomit- 
ing, numbness, transitory difficulty in speech, 
or a disturbance in vision, precede the attack. 
Or a definite paralysis may be the first symp- 
tom. Unconsciousness occasionally develops 
slowly and passes gradually into coma— tw- 
gravescent apoplexy. Convulsions arc not 
common, but a unilateral rigidity or flaccidity 
of the limbs, indicating the onset of a hemi- 
plegia, can often be ob^rved. If hsemorrhage 
into the ventricles or pons occurs there may 
be a universal rigidity ; or if at the base of 
the brain, tetanus-like seizures with opistho- 
tonos. A conjugate deviation of the head and 
eyw is common ; it is towards the side of the 
when this is destructive, and is then due 


to the unbalanced action of the oculo-motor 
centres in the intact hemisphere ; but when 
convulsions occur the eyes ttirn away from 
the side of the lesion. 

The state of the reflexes varies ; the knee- 
jerk of the affected side is often lost at first 
but is later increased ; ankle-clonus can then 
be obtained, and stimulation of the sole 
evokes an extensor response. The abdominal 
reflexes of this side are diminished or disappear. 
The pupils are generally of medium size, but 
with pontine h»morrhage they become small. 
The temperature is usually subnormal at the 
commencement of the attack, but rises to the 
normal or above it within 24-48 hours. 

The symptoms of apoplexy arc due to com- 
pression of the arteri(i8 of the medulla by the 
increase of intracranial pressure. It may 
be divided into four stages. In the first there 
is perfect circulatory compensation ; the pulse 
and resj)iration are little disturbed, and the 
})atient recovers quickly from coma. In the 
second, signs of c.ompression begin to apjiear ; 
the blood -pressure rises, the pulse becomes 
stronger, and respiration slower and deeper. 
In the third stage? these symptoms reach their 
height, and the full pierture of apoplexy develops. 
In the fourth the ])ulbar centres can no longer 
struggle against the imrreasing cerebral an»mia ; 
the jjlood-jiressure falls, the pulse becomes 
raj)id and fcieble, and the respirations shallow. 
If consciousness returns, disturbances in the 
functions of the central nervous system usually 
become apparent, llcmijilegia and the other 
sym])tonis that ensue are described elsewhere 
(see Hemiclegia). 

Cerebral Embolism. — Emboli are most 
commonly d(Tiv(*d from the valves of the 
heart. They are more frequent in the ulcera- 
tive than in the simple form of endocarditis, 
and are then generally derived from the aortic 
valve. Of simjde valvular lesions, mitral ste- 
nosis is the commonest cause of embolism, the 
embolus being detaclj(Hl from a thrombus in 
the left auricle. Otlier sourc«is are clots in 
the left aurichi, or aneurysms or atheromatous 
patches in the aorta. Emboli may also come 
from pulmonary clots, and as the foramen 
ovale o(?casionally remains jiatent, those? de- 
tached from the i)erij)heral veins may pass 
from the right to the left ventricle and thence 
to the brain. Rarer forms are fat emboli from 
bones, masses of tumour cells, bubbles of gas 
as in caisson disease, and of air introduced 
into the veins. 
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Embolism and thrombosis of cerebral ves- 
sels lead to an aneemia of the nervous tissue 
within the territory of their supply, and as the 
branches of most of the cerebral arteries are 
terminal and do not anastomose, an infarction 
follows. The colour of the infarct depends on 
the amount of blood within it ; it may be 
red or haemorrhagic, or pale yellow or anaemic. 

The ssrmptoms of cerebral embolism come on 
abruptly and usually without warning. Con- 
sciousness is rarely lost when the emboli are 
small ; but when they are larger, and especially 
when they come from an infective endocarditis, 
convulsions and a rapidly deepening coma may 
ensue, and the condition becomes that of an 
apo])lexy. 

Cerebkal Thrombosis. -The factors deter- 
mining thrombosis are disease of the blood- 
vessels, feeble ac;tion of the heart, and states 
of the blood that predispose to coagulation. 

Sy])hilitic endarteritis and arterio-sclerosis 
are the most important causes. Syphilis pro- 
duces a thickening of the walls of the vessels, 
and particularly of their inner coats, that may 
even lead to their complete occlusion. It is 
most frequent in young adult males, and 
manifests itself generally within a few months 
to a year of the primary infection. The rough- 
ness and irregular calibre of the vessels in 
arterio-seJerosLs also i)redispose to thrombosis, 
and i)articularly when the openings of the 
smaller vessels are involved. A feeble heart 
with low blood- pressure, such as is due to 
disease of the myocardium, may contribute to 
arterial clotting, especially if there is also some 
arterio-sclerosis. In some cases, however, no 
definite cause can be discovered; and it is 
probable that the thrombosis is a result of an 
altered blood state. These cases are most 
(jommon in women in poor general health. 

Ssrmptomatology.--ln sy])hiJitic cases not 
seldom there are warnings that the cerebral 
vessels are diseased. Headaches and such signs 
of slight brain lesions as transitory weakness 
of an arm or log, slight difficulty in speech, 
or verbal amnesia, are important indications. 
The onset of the [wralysis may not be quite 
sudden, and there is rarely profound coma. 
Thrombosis of the basilar a^ry, which is rare 
and generally duo to syphilitic endarteritis, 
produces j)aralysis of all four limbs and early 
loss of consciousness. The prognosis is very 
grave. 

Thrombosis due to arterio-sclerosis is often 
preceded by similar prodromal signs. In sliglit 
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cases consciousness may not be lost, but in 
extensive lesions there is generally deep coma 
and a condition resembling the apoplexy of 
cerebral hasmorrhage. Recurrences are fre- 
quent, occasionally taking place at short in- 
tervals of a few days. A chronic progressive 
softening of the brain, due to slowly extending 
multiple thrombosis, may produce a gradually 
increasing paralysis, often associated with signs 
of irritation, and may resemble a cerebral 
tumour. 

Diagnosis of cerebral vascular disease. 

- When confronted with an unconscious 
patient the question of cerebral hroraorrhage 
has usually to be considered. The apparent 
age of the person at once introduces a bias, to 
which, however, undue weight must not be 
given. The possibility of epilepsy and of 
f)oLH()ning by narcotic drugs, as opium, alcohol, 
chloral, chloroform, and carbolic acid must be 
remem bered . Apoplectiform attacks also occur 
in the course of general paralysis. Signs of 
traumatism are often open to ambiguous inter- 
pretation, as the injury may be either the cause 
or a result of the fall. An interval of recovery 
of consciousness before coma sets in is charac- 
teristic of hsemorrhage from rupture of the 
middle meningeal artery, but siudi temporary 
recovery occasionally occurs in spontaneous 
intracerebral haemorrhage. 

In the examination of the patient attention 
should be given especially to the following 
points : — 

1. Signs of injury to the skull, escape of 
blood and fluid from the nose or ears, or the 
pr(^.s(uice of a pro ptosis suggest fracture of the 
base of the skull. 

2. The pupUs are usually equal and of 
medium size in cerebral hasmorrhage. In 
haemorrhage at the base, and in fracture of 
the skull, they are not uncommonly unequal, 
and one may react to light and the other not. 
Pin-point pupils are highly characteristic of 
opium poisoning, and of haemorrhage into the 
pons. 

3. The extreme infrequency of the respiration 
in opium poisoning is very characteristic. Re- 
spiration of the Cheyne-Stokes type or its 
modifications is found in apoplexy. 

4. Unilateral rigidity or flaccidity of the 
limbs is often easily detected and indicates a 
gross cerebral lesion. In ventricular or pon- 
tine hfemorrhage there is either bilateral 
rigidity or bilateral resolution. The reflexes 
may vary on the two sides, and an extenaev 
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e intar response may be present on one or 
th. 

^ 5. Optic neuritis practically never occurs in 
simple vascular lesions. If present it usually 
indicates either tumour of the brain, syphilis of 
the brain, or Bright’s disease. Bupture of an 
aneurysm at the base of the brain may be 
associated with optic neuritis, which is not 
unlikely to be unUateral. 

6. The examination of the urine for albumin 
or sugar, and of the bU^d by Williamson’s test 
for glucose, may show the presence of renal 
diae^ or diabetes. 

7, The fluid obtained by lumbar puncture is 
always bloodstained in hemorrhage within tlu^ 
dura mater, and hence this examination is of 
immediate service. In heemorrhage from the 
middle meningeal artery no blood is found 
in the cerebro-spinal fluid ; this may be of 
value in the diagnosis between intra- and 
extracerebral hcemorrhage. In thrombosis the 
fluid is clear. 

Vramic coma . — The recognition of this con- 
dition may be difficult in th<' absemeo of other 
signs of renal disease ; it is commonly brok<‘n 
by repeated convulsive attacks, the tenipcra- 
turc is nearly always subnormal, and though 
hemiplegia may be found, it is certain!}’ rare 
apart from coexisting gross lesions. A symp- 
tom in cerebral haemorrhage which 1 have* 
found of value is the constant difierence in the 
temperature when taken in both axillau ; that 
on tbe paralysed side may be half to oik' degree 
higher than on the other. 

Serous apoplexy , — In rare circumstances sud- 
den effusions of serous fluid occur in the (Tanial 
cavity, and may rapidly cause coma simulating 
the apoplexy from cerebral haemorrhage. In 
these cases there is rarely any indication of a 
hemiplegia, and resolution of the limbs is 
more likely to be present than rigidity. This 
condition may be met with in old people with 
impaired nutrition, after sunstroke, associated 
with infections of low virulence, after blows 
on the head, or even after emotional shock. 

Acute hmmorrhagic encephalitis sometimes 
shows itself by early coma. The guiding 
features are a history of .some jireceding f<d>rili* 
disease such as influenza, headache and de- 
lirium, high fever, and usually the youthfuIne.s.s 
of the patient. Apparently hysteria may re- 
semble organic coma. One remarkable case is 
on record in which the coffin had actually been 
ordered. The foudroyant form of cerebro-spinal 
memngitis may be confused with cerebral 
iunmmhage, especially if it be a sjKiradic (rase. 


Ingravescent hsemorrhage with apparent re- 
covery from the initial symptoms may be ex- 
tremely difficult to diagnose with c-ertainty, as 
the history of the following (mse shows. A man, 
cet. CO, while giving an address, suddenly lost 
the thread of his discourse ; he did not lose 
consciousness but vomited several times, and 
complained of pain over the brows. He was 
collapsed, but able to walk home. Physical 
examination could detect no signs of disease ; 
his heart and vascular system appeared nor- 
mal. He gradually improved, but four days 
later suddenly became comatose and died. 
Lumbar puncture showed the i)rcsence of 
nearly blood within the tJjeca. 

An ai)oplectiform seizure due to embolism 
can be diagnosed only if a source for th(* 
embolus can be found. The differential diag- 
nosis between (cerebral hajinorrhage and throm- 
bosis may he very difficult ; syphilis may be 
the cause of either condition. Infective val- 
vular diseases may cause eitiier ha'inorrhuge 
or embolism. 

A sudden Jiemiplegia in a ])revioiisly healthy 
young man is most likely due to thrombosis 
secondary to syphilitic endarteritis ; in a 
healthy young woman a thrombosis due to 
Some primary disordered blood stat(‘ is more 
probable. In cliildren congenital syphilis may 
cause either ha;morrliage or thrombosis. The 
rare cases of granular kidney in children which 
may terminate by (M‘i(*bral iiBemorrliagc are to 
be remembered. 

Tlio jinjsence of ruiml disease in a juTson 
between 40 and (iO wiio has b(‘eii the subject 
of an aimplectiform seizure is strongly in favour 
of hcemorrhage. Thiombotic itisions due to 
arterio-sclerosis occur at a latiT agi*. A 
strongly acting lieart and a high bhuKl-pressure 
are paripussu (evidence in favour of liaunor- 
rhuge, while cardiac feebleness and a depraved 
blood state ani associut<‘d with a thrombosis. 
Kepeat(^d uttucks of an a]»(>plectiforiii nature 
are usually due- to tlirombosis. Jt must be 
admitted that irj sooie i:ases a definite diagnosi.s 
caniHit b(^ made. Jn ijj\‘ e.xper jeiice thc^ error 
has usually been in making diagnosis of 
softening when tfie actual lesion was a haunur 
rliage, IW-mortein tiiuiings, if taken ulone, 
certainly show tliut tljF‘ombo.''is is a coiiij)ara* 
lively run* lesion. 

Prognotit.-— Cerebral hsemorrhage may bt* 

ra|>idly fatal. (>f nearly u thou.suud patients 
with ajiOpJexv’ admitted ijito u \ ienna hospital, 
hi j>er cent. (lied. I’lie cjiief unfavourable signs 
are deep and jMTsisting coma, a feeble rapid 



CEREBRAL VASCULAR DISEASE 


pulse, shallow respiration with an ashen grey 
pallor of the lips, evidence of rupture into a 
ventricle or of pontine heemorrhage, ingraves- 
cent hBBmorrhage with slowly developing conia, 
recurrent apoplectic seizures, and a rapid drop 
of the temperature to subnormal or its sudden 
rise to 103® to 105° F. Favourable ftigns are 
gradually lessening depth of coma, maintenamse 
of a quiet, regular pulse of moderate force, and 
of a steady temperature about the nornnil. 

The prognosis quoad viiam of cerebral embol- 
ism, except when due to infective endocarditis, 
is much better than in cerebral haemorrhage. Of 
273 cases collected by Ernest Jones (including 
embolism from infective endocarditis), 8 per 
cent, died within a day, 35 per cent, within a 
week, and 56 per cent, within a month. Pro- 
longed and deep coma is of bad prognosis, but 
the main element in the outlook is the condi- 
tion of the heart. Recurrences also are 
dangerous. 

In cerebral thrombosis the prognosis is 
darkened by the fact that we are dealing with 
a progressive disease. Recurrences, multiple 
lesions and slowly progressing spread of the 
disease make the final outlook very bad. The 
prognosis of the attack itself is not so grave as 
in hemorrhage ; n^jovery may occur after a 
very long period of unconsciousness, though 
deep coma Ls of bad import. Thrombosis of 
the basilar artery is a very fatal condition. 
The prognosis of cerebral thrombosis due to 
syphilitic endart(*,ritis is more favourable, as 
regards life at least, particularly in young and 
otherwise healthy subjects. 

Reference may be made to the remarkable 
cases of T<?current attacks of coma associated 
with vascular disease of the brain ; I have 
known such attacks to recur four times and 
bo followed by complete recovery for a con- 
siderable period before the final fatal seizure. 
On each ocAjasion the recovery was complete 
enough to ])crmit the patient to return to his 
occupation. These cases are attributed to 
spasm of the vess(^ls. 

Treatment. — It is possible to do something 
to prevcMit the occurrence of a cerebral heemor- 
rhage if the tendency to it is recognized early 
enough. Such an opportunity occurs when 
the patient presents a high blood- pressure with 
signs of granular kidney, and perhaps has had 
transitory and apparently trivial cerebral dis- 
turbances. It is, however, to be borne in 
mind that many persons who die of cerebral 
hsemorrhage enjoy excellent general liealth and 
lead useful and busy lives. The restrictions 


therefore imposed upon them should be wiM 
and not too arbitrary. Attention is to be 
directed to controlling the output of work hj 
the heart, moderating the bloc^-pressure, and 
favourably influencing body metabolism. In 
ordinary cases 1 do not consider it desirable 
to diminish largely the proteid intake by cut- 
ting ofi flesh meat, etc. Concentrated purin 
derivatives are best avoided, such as soups 
made from strong meat stock, beef tea, meat 
extracts, liver, kidney, and sweetbreads. Tea 
and coflee should be taken in moderation only. 
Some writers strongly object to allowing milk , 
cheese, or eggs. I am not able to subscribe to 
this prohibition, and advise a partial lacto- 
vegetarian dietary, and permit also cheese and 
eggs. The amount of liquid consumed should, 
however, be limited, since this throws more 
work on the heart. Warm, but not hot, 
baths several times a week are useftd, and 
habicual gentle exercise in the fresh air is 
advisable. 

With regard to drugs, 5 gr. of the mercury 
pill may be taken once or twice a week at bed- 
time, followed by a saline aperient in the 
morning; or if the bowels are constipated a 
saline draught may be taken every morning. 
Iodide of potash or iodine in organic combina- 
tion is frequently given. Experience seems to 
show that it is useful. Iodides are best given in 
small doses for long times, separated by in- 
tervals of freedom. 8ir Lauder Brunton advised 
the regular use of potass, bicarb. 30 gr., sod. 
nitrate 20 gr., and sod. nitrite } gr. to 1 pint 
of water. 

In the apoplectic seizure it is best that the 
patient should not be moved, though usually 
this is impossible. He should be laid in a 
quiet room, with the head slightly raised and 
the neck and thorax unimp^ed by clothes. 
The bowels may be opened by placing 3 gr. 
of calomel or 1 min. of croton oil in a lil^ 
sugar upon the tongue. If the patient ean 
swallow, sips of water may be given, but food 
is unnecessary, and its administration may be 
dangerous if swallowing is affected. No at- 
tempt should be made to arouse him from coma. 
Stertor may often be diminished by placing the 
head sideways and drawing the tongue foir- 
ward. It is often wise not to attempt aotire 
interference. The theoretical indications ioc 
the treatment of haemorrhage and thiomboris 
are opposed, and the diagnosis cannot dwaja 
be made. If the pulse be full and bowa^ag 
in the early stage of the seUure and Ha psiiant 
not too old, venesection is a time-heMlWi 
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remedy and has appeared to cut short the 
coma. It should certainly not bo performed 
if he is weakly or if the heart is feeble. In 
this event thrombosis is possible and cardiac 
tonics, as digitalis and strychnine, may be 
given hypodermically. This treatment, com- 
bined with salines by the rectum, may be 
continued in cases of long coma (fourteen days 
or more) which run a quiet course* and in which 
the fatal signs of a bulbar failure do not appear. 
When these vital centres ob^^ouBly fail, treat- 
ment is useless. On the whole, it is unlikely 
that we can do very much to modify the 
outlook in cerebral haemorrhage. Inactivity 
may be more serviceable than meddlesoiue 
therapy. 

For the prognosis and treatment of syjjliilitic 
vascular disease of the brain, w (^krebko- 
BPiKAL Syphilis. U. WAiuiixinox. 

OCREBRO-8PINAL FEVER (ayc :\1km\- 

GITIS). 

OEREBRO-8PINAL FLUID, PATHO- 
LOGY OF (see BACn'ERIOLOCiV ANi> 
Pathology, Clinical). 

OEREBRO-8PINAL MENINGITIS (ayy 

Meningitis). 

OEREBRO- SPINAL SYPHILIS. — The 

nervous system may be involved in any stage 
of syphilis. Examination of the cerebro-spinal 
fluid has shown that at least th(* meninges are 
affected in an early stage in a ((msiderable 
number of cases, though there may be no 
clinical evidence of it ; while in other patients 
nervous complications, as tabes dorsalis, may 
not develop till thirty or forty years after tin* 
original infection. 

The nervous disease may also assume many 
forms. It may be a systemic degeneration of 
oertain tracts, as in tabes ; or the result of 
syphilitic vascular disease, as in cerebral or 
spinal thrombosis ; or due to meningitis or 
gumma-formation ; or to a combination of 
systemic and interstitial disease, as in general 
paralysis. Tabes dorsalis, general jiaralysis, 
and acute syphilitic myelitis are dealt with 
under Tabes Dobsalis, General Paralysis 
OF THE Insane, and Myelitis ; gummata are 
considered under Cerebral Tumour and 
Spinal Cord, Tumours of ; and the effects 
of softening due to arterial diseasi;, under 
Cerebral Vascular Disease. 

Cerebro-spinal syphilis is a diffuse affection 
ef specific origin which involves chiefly the 
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lueinbrancs, supporting tissues, and vessels, and 
in this way produces secondary lesions of the 
nervous tissue. The chief incidence of the 
affection may fall either on the brain or on 
the spinal cord, but in the majority of the 
cases both are involved. For the convenience 
of descri])tion they may first bo considered 
separately. 

Spinal Syphilis* — This may ]>rescnt itself in 
several different forms, but the most common is 
(.'hromc Me.vinoo-myelttis. Its chief pathdo- 
gical lesions are due to a gummatous infiltration 
of the soft membranes, which probably com- 
mences in the arachnoid ; this and the pia 
mater liecome matted together and frequently 
attaclied to tlu* dura mater by dense adhe- 
sions. Later the thickened meninges undergo 
tibrosis and contract, with tlie result that the 
s])inal cord and its roots may be I'onstrict-ed. 
The vessels are simultaneously involved by 
j»cnartc‘ritis and cndart(‘ritis obliterans, and as 
ir is chieliy the ]>ial branches, supplying the 
peripheiyof the cord, that suffer, small foci of 
.softening may develop here. TIjc j»cripberal 
jwiiiions of the cord may be also damaged 
by an ext(‘iision of the gummatous |»rocess 
along the }>enetrating vessels. The ]»atho- 
logical ihanges are consequently found chiefly 
in the })eri])heral layers of the cord, but the 
whole transverse section may suff«*r wlien con- 
stricted. Acute myelitis is jirtKiuced by a com- 
bination of .softening and guinmatous inflltratioii 
nf one or more segments. Isolat^l or multiple 
gummata may glow in the meninges and pro- 
duce the ])iclure of a sj>inal tumour. In one int- 
portant grouj) of cus<‘s the di.stur]»anc«*s an* 
due to tlie collections of serous fluid in loculuted 
spaces in the membranes, causing symptoms 
resembling those of a comj>ressing tumour. All 
these changes may affect the greater portion 
of the cord, or may be limited to one region ; 
in the latter ease it is chiefly th<* middle and 
lower dorsal segments that suffer. 

SsFmptoinatology. Tiie disease generally 
begins with jaiins in the limbs or trunk, or 
a constricting girdle seqsation, which are due 
to compression or invasion of tlie jKisterior 
roots. These are soon succeeded by a numb- 
ness, deadness, or coldness of the leg.s, asso- 
ciated with a progressive weakness, which 
generally takes the form of a spa.stie paresis. 
Jf, however, the anterior routs of the lumbo- 
sacral segments are affected, the muscles of 
the legs waste and the paresis remains flaccid. 
The gait is alw^ays of the s])a.stic ty|K‘, and is 
generally worse than would \w exjMH-ted from 
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examination of the strength of the individual 
movements of the limbs. Sensation is, as a 
rule, not much disturbed, unless the spinal 
lesion is severe. The functions of the sphinc- 
ters suffer early ; there is most commonly a 
slowness and a diffi(;ulty in starting micturi- 
tion, which may progress to actual rettmtion 
of urine or to a dribbling incontinence. The 
knee- and ankle-jerks are much exaggerated, 
the plantar reflexes are of the extensor type, 
and the abdominal reflexes absent. 

Severe involvement of one or more segments 
may produce the picture of a local transverse 
lesion, wath s spastic paresis and loss of 
sensation below the corresponding level of 
the body. 

When the disease affects the cervical en- 
largement and the anterior roots of this lev<»l an* 
damaged, we have the condition of an atrophic 
palsy of the arms associated with spastic weak- 
ness of the legs. Not infrequently vascular or 
infiltrative lesions affect chiefly one side* of 
the spinal cord only, and produce the R?‘own- 
Sequard syndrome, that is, motor weakness 
and loss of the sense of position on the side 
of the lesion, and loss of sensibility to pain 
and temperature, on the opposite side. A 
similar lesion affecting the posterior columns 
produces loss of the sense of position in the 
legs and consectueutly an ataxic gait that may 
simulate that of tabes. This may be also a 
result of a partial lesion of the posterior roots 
of the lower segments — pseudo-tabes syphili- 
tica. 

Finally. s})inal syphilis is often associated 
with cerebral symptoms and cranial nerve 
palsies, and especially with weakness of certain 
ocular muscles, ptosis, or pupillary abnor- 
malities. The character of the disease depends 
on the multiplicity of its manifestations, their 
incompleteness, and variability, rather than 
on special clinical features. 

Diagnosis. —The most important point in tlie 
tliagnosis of signal syphilis is its distinction from 
disseminated sclerosis. This is not always easy 
on clinical signs alone, but a history of syphilis, 
its j)redominance in males over the age of 
35 years, the presence of sensory loss and 
pupillary signs, and the absence of nystagmus, 
intention tremor, and scanning speech, should 
always suggest a syphilitic disease. The pre- 
sence of a positive Wassermann reaction in 
the blood is a valuable indication, but conclu- 
sive evidence is obtained only on examination 
of the cerebro-spinal fluid, in which there is 
always a large excess of cells and an increased 


amount of albumin, and which frequently gives 
a positive Wassennaim reaction. 

Erb's Syphilitio Spinal PABAPLBaiA. — A 
special clinical type has been described by Brb. 
In most of these oases the pathological lesions 
arc similar to those already described, but in 
others there is a combined degeneration of 
various columns of the cord which may be 
primary, or secondary to small myelitic foci. 
The characteristic symptoms are a slowly pro- 
gressive paresis of the legs with a very spastic 
gait, though, to handling, the limbs may appear 
flaccid, or at least not so rigid as would be 
expected. Sphincter disturbances, especially 
retention of urine, develop early, pains are rare, 
and there is little or no loss of sensation. The 
knee- and ankle- jerks are very brisk, clonus can 
be obtained, and the plantar responses are 
extensor. In this type cerebral symptoms and 
cranial nerve palsies are uncommon. The 
disease is chronic, but it may become stationary, 
or temi)orary remissions may occur. 

Syphilitic Radtculitis.— It has been already 
pointed out that the spinal roots are frequently 
damaged by gummatous infiltration, or by con- 
striction by the thickened and sclerotic mem- 
branes. Occasionally the cord escapes, and 
the only clinical signs are referable to these 
root hisions. When the anterior roots are 
affected we meet with weakness, wasting, and 
chang(\s in the electrical reactions of the muscles 
supplied by the affected root or roots. This 
is always more prominent in the limbs, and 
j)aTticularly in the hands and arms, than in 
the trunk. It generally develops rapidly, and 
is unilateral or asymmetrical. The posterior 
roots are almost invariably affected at the same 
time, and radiating pains with sensory dis- 
turbances consequently occur in the area of 
their peripheral distribution. These pains per- 
sist for long periods unless the disease becomes 
sufficiently intense to destroy the sensory 
fibres. They are frequently excited by sudden 
movements of the spine ; it is almost pathog- 
nomonic of posterior root irritation that 
coughing, and particularly sneezing, cause acute 
radiating pains {signe d'itemuement). Only one 
root may be affected, and then the spiptoxna 
are uniradicular ; or several may be involved. 
The cauda equina is affected occasionally, and 
then a flac'cid p^y of the lower limbs results* 
with severe pains which resemble those 6t 
sciatica, and sensory disturbance of root dis- 
tribution. 

Gebvioal PAOHYMENiNaiTis is frequently 
syphilitic. It is due to a massive thiokeiibm m 
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all the membranes over the oervioal enlargement, 
which compresses the cord and involves the 
spinal roots at this level. There consequently 
result an atrophy of the hand and arm muscles 
and a spastic weakness of the legs, associated 
with local and distant disturbances of sensa- 
tion, which may resemble that of syringo- 
myelia. The distinguishing feature is the 
occurrence of violent radiating pains in the 
arms, which are rare in syringomyelia. This 
condition sets in subacutely, but after some 
weeks becomes stationary. It improves some- 
what under energetic treatment. 

Syphilitic Mussulae Atrophy.— -Apart from 
the atrophy produced by compression or involve- 
ment of the anterior roots by meningeal lesions, 
syphilis is occasionally the (•aus<i of isolated 
muscular atrophy. That which occurs in tabes 
majr be due to this root disease, or to a selective 
action of the syphilitic virus on the motor cells 
or fibres. In another form tlu; lesion is a pro- 
gressive atrophy of the cells of the anterior 
horns of the cord, mo.st coniiiionly in the 
cervical region, which is probably secondary 
to an endarteritis of their nutrient vessels. It 
may be impossible to distinguish by clinical 
signs alone this condition from progressive 
muscular atrojihy or chronic, anterior polio- 
myelitis. If it is susjK'cted, resource must 
therefore be had to examination of the cinebro- 
spinal fluid and blood by the WasstTiiianii 
test. It is rare. 

Cerebral Syphilii. — Tlie jjatliological 
changes of cerebral syphilis resemble (?losely 
those that have been described in the section 
on spinal syphilis. There are diffuse, wide- 
spread, or local meningeal lesions of irregular 
intensity, which involve the underlying brain 
or cranial nerves in variable degrees ; foci 
of softening due to vascular diseases and gum- 
mata also occur. The last two condition.s arc 
dealt with elsewhere {see pp. 225, 218). The first 
form may conveniently be considen*d under 
Vertical Meningo-enr^fphaliiis and Ba^sul Gum- 
matous Meningitis. 

Vertical Meningo-encepiialitis is the less 
common form. It may develop in an early 
stage of syphilis. The first symptom is usually 
headache, which is often unilateral or Jocai, 
and is associated with a local tenderness of 
the scalp or skull. One characteristic feature 
is its tendency to become worse at night. 
Vomiting and optic neuritis are rare, and 
unless the disease is extensive there are no pro- 
Acmnced mental changes. The local symptoms 
depend on the site of the lesion ; when it 


lies over the central cortex numbness, weak- 
ness, or paralysis of one or both of the 
opposite limbs, generally associated with loca. 
epiieptio spasms or convulsions, is the most 
prominent symptom. In addition to local 
Jacksonian attacks, generalized seizures, in- 
distinguishable from ordinary epilepsy, may 
occur. The variability of the symptoms, their 
tendency to progress by a series of steps rather 
than uniformly, and their remission under 
treatment are suggestive of their cause. 

Basal Gu.mMzVTous Menincutis generally 
begins in the arachnoid cistern of the inter- 
peduncular space, and may spread from here 
forwards beyond the eliiasma, or backwards 
over the ventral surface of tlio brain-stem. 
The cranial nerves are consequently involved 
in a dense gummatous or fibrous thickening, 
which may also block the circulation of the 
cerebro-spinal fluid and proiliice hydrocephalus. 
Headaches, vomiting, giddiness, and optic 
neuritis, the general sym])toms of increase of 
intracranial ]>ressure, are usually jirominent. 
Attacks of stii])or or un(;onsciousness are not 
uncommon, or the i»atient may be dull, drowsy, 
irritable, and amnesit*, or muy pass into a 
eomatuse state during tlie aeuti^ stage. Tin* 
local symptoms, wliieli are due to ])alsies of tin* 
cranial nerves, arc more ehur.icteri.srie. The 
third or oeiil(»-niotor is the nerve whicli is most 
liabh; to suffer, and squint. (liplo)>ia. ])tosis, 
and irregular and uneven pupils which are 
often inactive to light, consequiuitly develop. 
One or ])oth nerv(*s may b(^ aff'ect(‘fl. Tiie other 
ocular nerves, the fourth and the si.vth, an* 
less fr<*qucntly involved. When one trigeminal 
nerve i.s aflei-ted the syiiiptoms commence with 
neuralgic jiaiiis in the same, side of the face; 
this is followed by anwstiiesia, weakness of the 
mastie-atorv mu.schts, and often keratitis. The 
facial and auditory nerves arc less frequently 
paralysed, but unilateral j»alsy of the jialate, 
larynx, and tongue is idtcn st*en. These 
cranial nerve, palsies may be complicated by 
the ])reseiice of symptoms due t<» guiaiiiatous 
or vascular lesions of the brain >iciii. TJie 
optic nerves, ebiasma, or tracts may also be 
compressed or invaded, so that the patient 
comjdains of dimness or lo.ss of sight, and on 
examination unilateral amblyopia, heiuianopia, 
and more coinmotily central or ])uracentrai 
scotomata, are discovered. Symptoms of dia- 
betes insipidus (polydipsia and polyuria) have 
been frequently rec<.)rded in c.ases of basal 
meningitis ; they an^ probably due to involve- 
ment of the pituitary gland. 
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Diagnoeis of cerebral syphilis. — Fre- 
quently the diagnosis is not easy, as the 
symptoms are variable, inconstant, and no^. 
characteristic. The age of the patient, a his- 
tory or probability of previous infection, or 
other evidences of such, should always raise a 
suspicion, and it is then the duty of the doctor 
to avail himself of whatever aid the patliologisfc 
can offer him. A positive Wassermann re- 
action in the blood can only support this 
suspicion ; it is by the examination of the 
cerebro-spinal fluid that it can be confirmed or 
refuted. It should be remembered that in 
mcningo-vascular syphilis an excass of cells 
and an increase of albumin are more constant 
than a positive Wassermann reaction in the 
fluid. 

Treatment. — (Cerebro-spinal syphilis de- 
mands as early and as vigorous treatment as 
is possible. Mercury is unquestionably the 
most effective drug, and, if circumstances per- 
mit, is best administered by inunction. This 
should bo commenced by the vigorous rubbing 
in of one drachm of ung. hydrarg. tvrice a day 
for the first week or ten days ; then the dose, 
may be reduced to one draclim a day and con- 
tinued till salivation occurs, or until the patient 
notices the metallic taste. There is little 
danger of severe stomatitis if the patient uses 
liis toothbrush regularly ; an astringent mouth- 
wash is also advisabh^. The inunction should 
bo made in different regions on successive days, 
as in the axilla), front of the chest, groins and 
nside of the thighs, and it is more effective 
if the patient has a hot bath, or is washed 
thoroughly with very hot water and soap, be- 
fore each application. As soon as signs of 
stomatitis develop, the drug should be stopped 
for ten to fourteen days and the patient put 
on a tonic or an iodide mixture. A second or 
third course is frequently necessary, Th(‘ ad- 
ministration of mercury per os should be 
continued long after the acute stage is over. 

The organic arsenical preparations arc also 
valuable, but should not replace mercury. 
NovarsenobilJon has proved very safe and 
effective ; a series of six or more intravenous 
injections, starting with 0-3 grm. and increasing 
to 0*9 grm., may be combined with mercurial 
treatment. Salvarsan or neo-sal varsan may 
be employed instead ; galyl is leas satisfactory. 
Iodides, which are so popular in the treatment 
of late syphilis, are less useful when the nervous 
system is involved, except, perhaps, when the 
lesions are mainly vascular. Then potassium 
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iodide in doses of 30-^0 gr. a day, or iodipin, 
may be combined with mercury or alternated 
with it. 

Finally, it must be remembered that as large 
gummata consist chiefly of necrotic tissue, they 
(‘an be little influenced by drugs, and that 
consequently when they produce local symp- 
toms their surgical removal must be considered. 

W. B. Warrington. 

CERVICAL ADENITIS (sec Lybiphatio 
Glands, Enlargement of). 

CERVICAL ENDOMETRITIS (see Endo- 
metritis, Endo(3ervicitis, and Metritis). 

CERVICAL EROSION (see Endometritis, 
Endocervic'ttis, and Metritis). 

CERVICAL PLEXUS, LESIONS OF (see 
Spinal Nerves, Lesions of). 

CERVICAL RIB. — In a certain number of 
people a rib articulating with the seventh 
cervical vertebra may be developed on one 
side or on both sides, but its presence is not 
necessarily followed by nervous phenomena. 
When such symptoms develop they take the 
form of pain, usually referred down the inside 
of the arm to the wrist or little finger, fol- 
lowed later by muscular wasting of the hand 
and anaesthesia of a strip along the inside of 
the forearm. Vaso-motor phenomena are also 
sometimes very pronounced; cyanosis, pallor, 
oedema, and ev(m gangrene of the fingers have 
all been met with. Cervical ribs vary greatly 
in length and are usually much curved, and 
can be felt as a hard swelling in the supra- 
clavicular fossa ; they ma> be attached to the 
first rib by a true costal cartilage, or this may 
be absent and the tip of the rib may be con- 
tinued by a firm fibrous ligament to be attached 
to the first rib. It will be remembered that 
normally the first dorsal nerve bends over the 
neck of the first rib to join the eighth cervical 
nerve and form the inner cord, and this arching 
of the lowest large nerve entering the brachial 
plexus over the rib may sometimes lead to 
injury of that nerve in cases of violent wrenches 
of the arm in a downward direction ; a form 
of paralysis known as Klumpke’s palsy, in 
which either the first dorsal nerve or the whole 
inner cord may be injured, is produced in this 
way. When a cervical rib is present, the first 
dorsal nerve, in order to reach the plexus, has 
a much more arched course, as it rises not mlj 
over the first rib but over the cervical rib, Sfad 
it is consequently liable to injury from pressire 
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of this accessory rib. Not onJj may the first 
dorsal and eighth cervical nerves thus be in- 
jured by pressure, but the subclavian artery 
and vein may suffer in the same way, giving 
rise to oedema, cyanosis, diminution of the 
radial pulse, and gangrene of the fingers, as 
already mentioned. Strong pulsation of the 
subclavian artery in the neck may also be felt. 

|$3fiiqitomatology. — Symptoms rarely, if 
ever, develop until after jmberty : they are 
usually found between the ages of 16 and 28. 
Either sex may be affectc^d, women, liowever. 
much more often than men. Tlie r(‘ason put 
forward to explain this ag(‘ and s<'X ineidenee 
is that the shoulders ore imieli sqnarer in 
children and in men than in girls after the 
age of puberty ; the slojung shoulder necessi- 
tates greater arching of the first dorsad nerve 
and subclavian artery on their way into tlie 
neck. 

The sensory phenomena produced by tlie 
pressure of the cervical rib upon the liist dorsal 
nerve and the inner cord are usually tlie most 
prominent syin]>toms. These consist cif parft‘>.- 
thesiflB, of tinglings and numbness, often 
amounting to pain, referred to the inner 
border of the foreann and sonietinu‘s to tin- 
little and ring fingers. Tin- jiaiii varies in 
severity and in the times of its occuij<*nce. 
being usually worse* when the arm is pressed 
downwards as in any lifting effort, or in ean v- 
ing a heavy bag. After a time, alterations in 
the sensibility of th<^ first dorsal root area on 
the inside of the forearm may be denionst rated 
by loss of appreciation of light toiirh and 
diminution in the apparent sharjmess of a 
prick. This partial anaasthesia may spn^ad to 
the little and ring fingers, but sensation 
pressure is never lost. Atropliy of the inter- 
o.s.sei and other intrinsic muscles of the hand, 
including those of the thenar eininenec, ac- 
companies or may even precede the develoj)- 
ment of the ulnar antesthesia, giving rise to 
a clawed appearance of the hand. As Ktal«*d 
above, vaso-motor phenomena may aci omjiany 
the sensory sjTnptoms, leading to (edema, 
jiallor, or cyanosis of the fingers. The develop- 
ment of the muscular atrojihy is usually very 
slow and insidious, so that rcarition of de^gent* ra- 
tion is not found. This condition is occasion- 
ally bilateral ; it may then be mist^iken for j»ro- 
gressive muscular dystrophy, which, howMfVt r, 
can be excluded by the sensory jdienormma. 

Tmtliiaiit* — This practically resol v&s itself 
into the question of the advisability of surgical 
interference. In the slighter cAses of paries- 


thesisD massage of th(? limb may be tried, and 
tlie patient advised to avoid keeping the arm 
hanging down and not to carry heavy w- eights. 
Jn all cases in which the presence of cervical rib 
is suggested by t in* 8\nnpioin8, even if no bony 
jirominence can be felt in tlie nock, an X-ray 
photograph of the neck should be taken. 
Bilateral c(*Tvical ribs are often found to 
be ])resrnt when the sym])toms were referred 
entirely to onc" side only. Wlien the pain is 
almost constantly distnsssing. or if gangrene 
of tin* lingers is threat(*ned, or the other vaso- 
motor symptoms are very troublesome, then 
it may be considcr(*(l advisable to attempt an 
o]H*raiion for tln^ removal of the C(‘rvi(*.al rib. 
after its pr(\sence has be(!n fully demonstrated 
by a skiagram. The o]>eration is by no means 
an easy one. and it may sometimes lie impos- 
sible to relieve the cause of pressure upon the 
involv(‘d structures, but «|uite a nninlaM* of 
eases have lieen treated \evy sncc(*ssfully }>y 
this im-tliod. In certain cases vague jiains and 
])anesthosia* about tin* shoulder and arm, not 
specially along the ecnirse of the* inner cord 
of the plexus, sometimes jiersist aft(*r an 
ajqiarcntly sue(:(\ssful removal of tin' rib. 
In some cases tin* characteristic syin]»toms may 
1 m' due to stretching of tin* lirst dorsiil nerve 
nv(*r the first rih. no (cervical rih being j»re- 
sent. ]b‘lief may be ol>taiin*d by (“xcising ]»art 
of the first rih. Sm*h syin]>toms may have been 
of a functional nature throughout ; it is said 
to b(* not uncoinnnm to find the symjttoms (d 
neurosis associa1<*d with the eong<*nital de- 
formity of an extra cervical ril). 

Wll.FJtKO JlAUJtlS. 

CERVICITIS (jscr (ioNOKuiio-iA : Kndometki- 
Tis, Pl.N'DDCKHvn rns. ani* Mktkitis). 

CHALAZION (ftCC KvKLIOS, AKFKrTIUNS OK). 

CHANCROID bs-cc Vujrs Moli.k). 

CHARBON (.srr AxTilUAX). 

CHARCOT’S ARTHROPATHY (.vcc Taiies 

DoKSALIS : SVKINOOMVKIJA). 

CHARCOT - MARIE - TOOTH DIS- 
EASE (.vcr Ml'sriL.AK Arnol'lIV. 
J’eroneal). 

CHEIROPOMPHOLYX ( v. INjMrnoLYX). 

OHELOID (l^r. ^ claw). .V benign 

fibrous tis.sue tumour which tends to recui 
locally after excision. 
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Etiology* — Opinions on the question of 
causation are divided, and the only established 
fact at the present time is that the develop- 
ment of the condition always proceeds in the 
s(?ars of accidental traumata or of operations. 
The exciting agent may ])e of a mierobic 
nature. Darier, Tilbury Fox, and others regard 
cheloids as tuberculides or the manifestation 
of a tuberculous tendency. Others, again, be- 
lieve that the “ terrain ” is all-important, and 
that the patients have develof)(?d or inherited 
a peculiar reactivity of scar tissue. 

Histopathology. -RtqM^atcd microscopic ex- 
amination has never revealed anything more 
than massive, sharply defined strands of fibrous 
tissue arranged in elongated bundles and run- 
ning parallel to the skin surface. They are 
situated invariably in the subepidermal con- 
nective-tissue layers, i.(?. in the dermis itself. 
The papillffi and epidermis ar<^ normal, which is 
not so in sections of hypertrophic scar tissue. 

Symptomatology. The growth of the che- 
loid is usually a slow and insidious affair, 
requiring from two to three numths to as 
many years to reacli iimturity. Rapid growth 
does, liowever, soiiieliiiies occur : in one ease 
full development was attain<‘d in si.\ weeks after 
the patient had left th(^ hos[»ital with a healed 
sear. Of firm and heathery texture, and usually 
elongat.<*d, in eorrespondene<‘ with its micro- 
scopic arrangement, the clieloid is a sharply de- 
tined, smooth, prominently raised, pink to ivory- 
white tumour of irregular arborescent shap<‘, 
with frequently a glLstening surface due to the 
stretched but otherwise normal epidermis. All 
cheloids have the following tendencies in com- 
mon : (1) Kecurreiice in situ on removal. 

(2) Invasion of normal, unscarred skin in the 
iriimediate ueighbourhood of tlu^ original lesion. 

(3) Ulceration or malignant <l(*generation if 
chronically irritated. Tlie subjective symp- 
toms usually associated with development of 
the condition are burning and pricking pains, 
worse in wet weather and at night time. A 
elusloid may (utlier pm-sist iiidtifiiiitely or may 
ultimately, after many years, undergo gradual 
involution and disappear completely, leaving 
behind it only the original scar. 

Diagnosis.— The appearance, history, and 
course of the lesions conft)rni so closely to type 
in svery case that mistakes in diagnosis must 
be very rare. The jjossihility of confusion 
with hyj.)ertropliy of scar tissue can be guarded 
against by remembering that cheloidal changes 
are not, as a rule, confined to the scar itself 
but tend to invade the surrounding skin. 
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Traatimnt.— Formerly the most hopeless 
of all benign cutaneous growths from the point 
of view of treatment, the condition may with 
considerable confidence be expected to yield 
to properly adjusted and filtered doses of the 
Rontgen rays and to radium. I have no prac- 
tic.al experience of the latter method, but I am 
courteously informed by the authorities of the 
Radium Institute that, while the risk of ulcera- 
tion and telangiectases after repeated doses must 
not be ignored, on the whole the treatment 
is satisfactory. (See Radium-therapy.) The 
results with X-rays are equally good. The rays 
are passed through aluminium plates 0*5 mm. in 
thickness, and weekly exposures of J 8.N. are 
given until lJ-4 full pastille doses have been 
administered. The surrounding skin must 
always be most carefully shielded with lead- 
foil. Several months should be allowed to 
elapse before a fresh course of the rays is given, 
and in the interim German authors recommend 
stimulation by the Kromayer lamp or acarifi- 
(;ation, which is said to sensitize the tumour 
to fresh applications. After the second or 
third exposure the subjective symptoms usually 
disapp(5ar, and in from three to six months 
very sensible diminution in the size and prom- 
inence of the lesion becomes apparent. Be- 
sides the radiothcrapeutic treatment, none other 
is worthy of consideration, Semon. 

CHEMICAL PATHOLOGY (see Patho- 
Loov, (’hemtcal, Modern Developments 
of). 

CHEM08I8 (see (’onjunctivitis). 

CHE8T, DEFORM ITIE8 OF.— Abnor- 
mally shaped chests may for convenience be 
divided into (1) those in which the chest is 
affected generally, (2) local abnormalities. 

1. Abnormalities op the Chest as a Whole 

(a) The flat chest.— The costal cartilages 
are <levoid of their usual convexity forwards 
and run in a more or less straight line to their 
sternal junctions. In consequence the dis- 
tance b(jtween the sternum and the vertebral 
column is lessened. Expansion of the chest is 
therefore imperfect. 

(^) The alar chest. -In this the soapuhs 
are " winged,” their vertebral borders and 
inferior angles projecting unduly ; and the 
shoulders slo^ie more than normally, the neck 
appearing long and the larynx proiainAht. 
The ribs incline obliquely downwards, and 
hence the chest is somewhat flattened and 
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du niniflh ed in capacity though longer than 
normal. 

Not infrequently these two varieties are 
combined, axid in themselves do not imply the 
presence of either past or active disease. They 
are hereditary and are found especially in 
families who are predisposed to tuberculosis ; 
they have been called “ plitliinoid ” cbosts. 

(c) The rachitic chest. — The ribs in 
rickets, being soft, may jield as the result of 
atmospheric pressure, and do so at their weak- 
est part, the costo-chondral junctions. Hence, 
a groove is formed in this position running 
downwards and forwards in a line with the 
costo-chondral junctions. The lateral asjiects 
of the chest have the appearance of being 
scooped out. At the bottom of the groove the* 

“ rickety rosary ” may be felt. The lower costal 
margin may be everted, allowing the liver and 
spleen to be felt W'ith unusual ease, and thus 
giving the impression tliat thos(‘ organs are 
enlarged. Harrison’s sulcus is often seen : this 
is a horizontal groove running around the lo\v(*r 
part of the chest just above its (?\'erted luargin. 

It may often be traced as far outwards as the 
midazillae. In severe cases the lateral con- 
striction may be so great that the ehest is 
roughly divided into two compartments, the 
anterior being the mailer; and a transverse 
section is somewhat fiddle-shaj)ed. Thesi* 
features are aecentuat(‘d if tiien* be naso- 
pharyngeal obstruction. 

{d) The pigeon breast may Ih? congenital 
or may result from moutlidirea thing. The 
lateral conv(*xity of the ribs is Jess tJian normal, 
the ribs on the two sido.s inclining sharjjlv 
from their angles to the sternum, which is 
thus thrust prominently forw’ards and jjrojecis 
beyond the plane of the abdominal wall, a 
sharp dip being produced at its lower cmd. The 
shape of a transverse section of such a chest 
is roughly triangular. 

(e) The barrel- shaped chest occurs in 

emphysema. The lateral convexiti<js of the 
ribs are more marked than normal, and thev 
slope dow'n wards to a less degree, taking a 
more horizontal position. The chest may be 
said to be fixed in the position of full expan- 
sion, and inspiration is assisted by the accessory 
muscles, the chest being elevated as a whole. 

Its sides are rounded and its dejith increased. 

The clavicles are bowed forwards, and the 
sternum is more arched than normal. Emphy- 
sema of the apices of the lungs produces a 
fi^ess above the clavicles. This, together 
with the elevation of the chest, and a slight 


projection forwards of tlio bead which is often 
present, gives the patient the appearance of 
having a very short neck. In kyphosis a 
somewhat similarly shaped chest may be 
found. 

2. Abxoumautiks affkotixc; Fart of the 
Chest 

Altered shape of one entire side 
of the chest. — TJnihteral enlargeinmt occurs 
when the jileural cavity contains a large 
amount of free fluid, whether serous, hamor- 
rhagic, or purulent, and in pneumothorax. 
Large neojdasms of the lung or ])leura mav 
have tlie same effect, as may also compensa- 
tory hyp(?rtroj>l]y of the lung when that of the 
opposite side is largely rendered inactive, as 
in librosis. Vnilaieral shrinkimf of the chest 
occurs wlien the corresj^onding lung is in- 
capable of expansion or diminished in size. 

It is found, tlu*refore. in fibrosis of the lung, 
whetlier tu])r‘reuIous or juoduced in other ways, 
in eolla]>si* or after eonijiressiori. and in cases 
of t}ii('k(‘n(d and adherent plrma. 'I'lu* lurvnx 
and trach(‘{i are usuallu displaced towards tin* 
same sidt‘ in tin* ease of a slirunken c‘licst, and 
towards i]i(? op|M»site wlieii mn* sid'* of tin* 
eJiest is ejilar;r<d. 

(6) Local abnormalities in dhmpt* 

hidgiiig of the intercostal sjiaees (lenirs in effu- 
sion and pneiimoiliorax. Altliougli this may 
bc‘ accompanied i)y some Inilging <if the ribs, 
the latter are mon* commonly j^ushed out l)v 
solid tumours. I ndue ]u()iiiiin‘nce of the pra*- 
••ordiura occurs in Jiy])eriro[>liy of the lieart and 
in pericardial effusion ; in the. latter liie intei- 
costal spaces in this region are rclalivelv more 
]>rominent. On the right side tumours, cysts, 
or abscesses of the liver mav j>roduee some 
]>romiiience of tiie lower j»art of the chest, 
whilst subphrenie abscess oeeasioiiallv has the 
.same effect on the side in which it is loc*ated. 
Linjihy.sema of tin* aj»iees ol the lungs j)ro- 
duce.s fullnes.s above the ela\ ieies. Ltn'ul shrink- 
ing is often noticed at the apic.e4i, the result of 
plithi.sis, definite, liollows b(*ing ]»rodiicod above 
and below the clavicles. This is tlue cliiefly 
to the iLssociated fibrosis, and is oft4»n marked 
when excavation is ]>resent. Recession of tJie. 
intercostal sjjaees occurs over iibrosLs of lung 
and pleural adhesions. Thv funnd^chtst (Trick- 
terbriist) is another form »d local recession. A 
funnel-shaped depression is found in the lower 
imrt of the middle line of tlie front of the 
thorax. It may U? congenital, or reault 
from naso-pharyngeal obstruction or chronic 
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Plate 7.— CHICKENPOX. WITH ABUNDANT RASH. 
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obstruction of the upper air-pas^agas. Some- 
times it is an occupation deformity, as in boot- 
makers and carpenters, and produced by 
mechanical pressure. 

For alterations in shapo due to curvature of 
the spine, s&e Spinal Curvature. 

Frederick Lancmead. 

CHEYNE-STpKES RESPIRATION.— 

In this condition the respirations occur in 
groups which are separated from each other 
by periods of apnoea. In each respiratory 
cycle the respirations are at first shallow, but 
gradually deepen until an acme is reached, 
when they as gradually lessen again. In this, 
the dyspnoeic stage, about 8 to 30 respirations 
may occur. The duration of the apnuea is 
variable, and may last as long as 40 seconds. 

This periodic respiration may be seen in 
normal infants during sleep, and is met with 
in healthy old age. It may bti induced by 
rar.'fied air as ou high mountains or during air 
navigation. It has been noted after poison- 
ing by narcotic drugs. The common clinical 
causes are heart disease, especiaUy in myo- 
cardial degeneration, arterio-sclerosis, ureemia, 
meningitis, depressed fracture of the skull, 
apoplexy and other forms of cerebral com- 
pression, and sunstroke. There ap[)oar3 to be 
an hereditary predisposition to Cheyne-Stokes 
breathing. 

Usually, the blood-pressure and the pulse- 
rate lessen during the dyspmeic phase, but the 
opposite may be true in the cases associated 
with cerebral compression, both increasing with 
the dee{)eriing of tlic respirations. Towards the 
end of the dyspnoea there may be forced move- 
ments and an increase of muscular power. 
The pii[)ils may dilate during the apnoeic phase 
and return to norinal size during the period 
of respirations. It has been shown that the 
alkalinity of the blood is dhnimshed and the 
carbon dioxide in the alveolar air increased at 
the beginning of the dyspncBi, at wiiich tiiii.; 
also cyanosis is most in evidence. 

Cheyne-Stokes respiration was formerly re- 
garded as a herald of approaching death, but 

inatiy exceptions have been recorded that 
it is unwise to base a detinite prognosis on its 
f)res.‘nce alone. It was noted by one observer 
throughout a period of sixteen years in the 
<‘ase of an elderly man who died at the age 
of 92. 

Related to this form of respiration are two 
other varieties, (1) that described by Biot, 
Rud (2) simple grouped respirations. These 


are more commonly seen in children than ii 
true Cheyne-Stokes breathing, and ore especi- 
ally met with in tuberculous or diplocoocal 
meningitis. In Biot’s form the respirations 
during the dyspnceic phase gradually deepen 
and then cease, and do not wane again as in 
the Cheyne-Stokas breathing. In the simple 
grouped form, respirations occur in groups of 
two, throe, or more breaths, or in alternations 

of these. Frederick Langmead. 

CHICKENPOX {syn. Varicella). — An acute 
febrile contagious disease characterized by a 
vesicular eruption, which usually appears in 
successive crops. 

Etiology. — ^Like variola, varicella is not con- 
fined to any particular climate but is univers- 
ally prevalent. The great majority of cases 
occur in children, especially between the second 
and seventh year, but the disease is not very 
uncommon among adults, in whom it is par- 
ticularly liable to be mistaken for smallpox, 
especially when that disease is epidemic. One 
attack usually confers permanent immunity, 
but instances of a second and even a third 
attack are on record. The causal organism has 
not yet been isolated. The contagion is usually 
conveyed directly from the sick to the healthy, 
but it may be transmitted by a healthy third 
person or by fomites. The disease has occa- 
sionally been inoculated, prophylactic vaccina- 
tion with lymph taken from the vesicles pro- 
ducing sometimes a localized or more rarely 
a generalized eruption. 

Isolation and quarantine.— The patient 
should bo isolated until all the scabs have 
separated. The quarantine for contacts is 
twenty-one days. 

Symptomatology.— The incubation period is 
usually 14 days, but may range from 11 to 
23 days, rjt is rarely shorter, however, than 
12 or longer than 19 days. 

In children the rash is usually the first 
manifestation. In somj cases, however, espe- 
cially in adults, the eruption may be preceded 
for one or two days by a varying degree of 
headache and backache, sometimes as severe 
as in the prodromal stage of smallpox. The 
eruption (Plate 7) nearly always appears 
first on the trunk, where it is most copious, 
then on the face and scalp, and last of all on 
the limbs, where the lesions are usually sparse, 
especially towards their distal extremities. 
The mucous membranes of the mouth, thioat, 
and vulva are frequently affected, but the ocm- 
junctiva and cornea usually escape. As a 
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rule, when the eruption is first seen the majority probably se|>tic or toxic in nature, just as are 
of the lesions are already vesicular, but a cer- the accid(uital rashes of the other acute cxan- 
tain number do not progress beyond the themata, and are inde^jmndent of the varicella 
papular stage. The vesicles, many of wliich infection itself. Their greater frequency in 
fire surrounded by a reddish areola, are oval childhood is to be explained not only by the 
or circular in shape, and contain a clear yellow predilection of varicella for young jiersons, but 
fluid which in the course of one or two days also by the greater sensitiveness of the skin 
becomes turbid and straw-coloured, when tlie and more active capillary circulation in the 
vesicle begins to desiccate. Finally, a crust is child. 

formed which on separating leiives a pigm(Mited Astociatioii with other diseaiet* — 
mark on the skin. With rare exceptions the Varicella and scarlet fever not uncommonly 
vesicles arc not umbilicated. and are usually concur. Between 1899 and 1907. 709 ceases, o:* 
unilocular. Fresh crops continue to appear for an annual average of 78-7 cases, in wdiich the 
a period ranging from throe to ten days, two diseases were concurrent, wt^rc admitted to 
according to the severity of the case. the Metropolitan Asylums Board hospitals. Pre- 

The temperature, as a rule, does not exceed existentor coincident scarlatina appears to exer- 
102®, and often does not rise above 99' F., or rise an unfavourable influence on varicella, a 
is even normal, and is usually not raised for relatively high ])er(*entage of acciderftal rashes, 
more than two or three days. In rare instances, gangrene, and confluent attacks occurring w’hen 
as in a case of confluent varicella repotte<l the two diseasc^s arc* associated. Varictdla is 
by the writer, the primary fever lasts a week, not infrequently mc‘t with in association wdth 
ranging from 103° to 104*8 F.. and may be sue- other infectious dis(*ases. such as measles, 
ceeded by a secondary fever dm* to the forma- di])lilheria and smallpox, 
tion of numerous areas of suppuration beneath The possibility of the identity of heri^es 
the scabs. zoster and varicella has recently been suggested 

The eruption often tends to hv confluent in by s(iV(‘ral writers on the following grounds : 

areas where the skin has been previously irri- (1) ChickenjKix in one? individual has followed 

tated, e.g. by blisters or by skin eruption, su<*h horj)es zoster in another within the ordinary 

as eczema. In infants the rash is sometimes incubation jKU’iod for the former disease, when 
more profuse on the lower limbs than on the no other source of infection e.\cej)t lu‘rjM*s 

trunk, owing to the irritation caused by the zoster was discoverable. (2) Much less fn*<juent- 

fsBces and urine. The eruption is oft<*n un- ly lier])es zoster has uj)parently been contracted 
usually abundant after a recent attack of from a case of chicken] >ox. (3) The two condi- 
scarlet fever. tions may sometim<‘s co-exist. The subject 

A ec i d w ital rashes may develop at any stage needs further investigation, 
of the disease, but prodromal and concomitant Complications- — The most freqm*ni com- 

ones are much commoner than the j)Ost- plications of varicella are due to secondarv 
eruptive. In order of frequency they are scar- infection of the pocks, wiiich gives rise to 
latiniform, purpuric, morbilliform, and mixed, various degrees of dermatitis, such as boils, 
The trunk is most frequently aflected, but subcutaneous abscesses, erysij)elas, and impe- 
there is no site of predilection similar to tigo. The most serious condition is varicella 
the abdomino-femoral region in the prodromal (^angresnosa, in winch one or more of the pocks 
rashes of smallpox. The accidental ra.shes of undergo ne(-rosis. It is most likely to occur in 
varicella, like the prodromal rashes of measles, ill-nourished children debilitated bv some pre- 
are UBUidly of short duration, and are* neither existing disease, especially by one of the acute 
accompanied by cutaneous irritation nor fol- exanthemata or by tuberculosis. Its gravity 
lowed by desquamation. From a diagnostir* is shown by the fact that of 43 cases collecrted 
standpoint these rashes are of considerable in- by Kiefer, 29 jjroved fatal. Varicella gan- 
terest, especially as the prodromal scarlatiniform greenosa is sometimes associated with hfiemor- 
rash is likely to lead to a mistaken diagnosis of rhagic varicella, two forms of which have been 
scarlet fever. On the other hand, unlike the distinguished— (1) a mild form in wdiich the 
prodromal rashes of smallfiox, tliey do not hajmorrhages are confined to the erujition, 
possess much prognostic value. Unless accom- (2) a grave form characterized by ^>eteehi8e, 
panied by haemorrhages from the mucous mem- ecchymuses, and haemorrhages from the mucous 
branes, the occurrence of purpura does not membrane. 

justify a grave prognosis. The rashes are Nephritis, which Henoch was the first to 
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describe as a complication of varicella, is most 
likely to occur in the first or second week of 
the disease. Although in most (iases it runs 
a mild course, it occasionally proves fatal. 

Ocular complirations . — A slight degree of 
ocular involvement is not uncommon. In a 
series of 150 cases of varicella observed by the 
writer the eyes were affected in 13, or 8*6 per 
cent. Of 10 in which there was catarrhal 
conjunctivitis, there was palpebral oedema in 4, 
and considerable chemosis in 2, vrhile 2 showed 
blepharitis, and 1 palpebral gangrene which 
healed, leaving only a ve.ry slight degree of 
ectropion. Serioim ocular (iomplitiations such 
as keratitis, corneal ulcer, iritis, panophthal- 
mitis, ocular palsies, and optic neuritis, which 
have been recorded by various writers, are 
extremely rare. 

Aural complicatiom, according to Jacod, are 
much more frequent than is supposed. Early 
otitis due to spread of the bucco-pharyngeal 
inflammation along the Eustachian tube must 
be distinguished from the late otitis which is 
an aural lo(5alization of the general infection, 
and is more serious and of longer duration 
than the earlier variety. As a rule, the aural 
complications of varicella are milder than those 
of scarlet fever or diphtluiria, but grave com- 
plications may arise, such as mastoiditis, 
meningitis, cerebral and cerebellar abscess, 
and thrombosis of the lateral sinus. 

Nervous complications are extremely un- 
common. Isolated cases of encephalitis, neuro- 
myositis, peripheral neuritis, and iwliomyelitis 
have occurred during or after varicella, but 
their etiological relationship is extremely doubt- 
ful, and concurrent infections, especially latent 
syphilis or diphtheria, must be excluded. 

Laryngitis occasionally complicates vari- 
cella. It api>ears shortly before or soon after 
the eruption, and may be sufficiently severe 
to necessitate intubation or tracheotomy. 
Anatomically it is characterized by small cir- 
cular ulcers situated generally on the vocal 
cords, the surrounding mucosa being more or 
1(^88 hyperaernic (Marfan). 

The rarer complications of varicella include 
pleurisy, broncliitis, broncho-pneumonia, syno- 
vitis, arthritis, thyroiditis, and parotitis. 

Diignofii.— Apart from smallpox (q.v.) the 
disease most likely to be confounded with 
chickenpox is impetigo. The differential diag- 
nosis is ditficult only when old scabbing lesions 
are scattered about the trunk and proximal ends 
of the limbs. In such cases a distinction may 
be impossible if the eruption has not been seen 


in the early stage. Lesions in the mouth and 
throat, which are not affected by impetigo, are 
in favour of varicella. 

Progoosit* — More than a hundred years 
elapsed after varicella was differentiated from 
variola by Heberden in 1767 before the prognosis 
of chickenpox was regarded as otherwise than 
entirely favourable. The recognition, how- 
ever, of nephritis as an occasionally fatal com- 
plication, of varicella gangreenosa, and later 
still of liaemorrhagic forms of chickenpox, has 
tende<l to modify the teaching of Trousseau 
that no })hysieian had ever seen a patient die 
of chickenpox. 

Treatment. — Since it is impossible to fon* 
tell the future extent of an eruption, the pro- 
phylactic use of boric-acid baths, 1 oz. of the 
crystals to the gallon of water, morning and 
evening, is to be recommended. The cutaneous 
irritation which is often so troublesome in the 
disease is thereby considerably relieved, and 
the tendency to scratch is checked so that the 
amount of subs(‘,quent dermatitis is reduced 
to a minimum. In some children cardboard 
splints for the arms or gloves may be required, 
in addition to keeping the nails short and 
clean. 

The patient should be given a low diet 
during the febrile stage, and should be kept 
in bed until the lesions have desiccated. The 
urine should be examined frequently through- 
out the attack owing to the occasional occur- 
rence of nephritis. In varicella gangresnosa an 
attempt should be made to improve the 
general condition, and the lesions should be 
treated by prolonged soaking in a hot bath, 
followed by application of lotio hydrarg. 
perchlor. (1 in 2,0()0). j jy Rollbston. 

CHILBLAIN {syn. Erythema Pernio). 
Etiology. — This common and often trouble- 
some affection of the skin is due to the effect 
of cold or of rapid lowering of the tempera- 
ture on t)he tissues and the blood-circulation of 
the affected parts. It may be regarded as a 
mild manifestation of frostbite (q.v.). C^blaigt 
occurs in both sexes and at all ages, but is more 
common in the young and in persons whotM 
health is not robust. This defect of health is 
frequently associated with chronic infections of 
various kinds, of which tuberculosis is one. 
Children liable to chilblain not ii^quenify 
suffer from chronic tuberculous infections of thi 
lymphatic glands and other tissues. Thadiaegi^ 
is of special medical inter^ on account o f ^ 
relationship of some of its phenomena wilil' 
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oeitain conditions depending apparently upon 
either physiological or pathological defect in the 
control of the circulation . Of these the condition 
known as acroasphyxia is one ; mild examples 
of it have been described as the “ chilblain 
circulation ** on account of the fact that the 
affected skin closely resembles the early stages 
of severe chilblain. In such conditions the 
balance of the circulation may be disturbed in 
other respects than the stagnating erytlu^nia of 
the extremities. For instance, although many 
of these patients have a normal pulse-rat in 
certain cases there is well-marked bradycaidia, 
the pulse-rate being reduced to 50 or even 
fewer beats a minute, while in other cas<^s the 
pulse-frequency may mount to 150-2(X). It is 
worthy of note, however, that some of these 
cases, "which may be described as sta<niation- 
erythema, are not distinctly characterized by 
chilblains, even when the hands, feet, nose, 
face, and cars are unusually livid. As cldl- 
blain is usually a definite skin trauma due to 
cold, it occurs occasionally in adults who are 
perfectly healthy and robust. Examj^les arc 
met with in such persons who arc accidentally 
exposed to cold and dami>. For instanc(\ if 
such a Iverson moves from a varin, dry house 
to one situated on clay, badly built and duiiii>, 
chilblains may appear for the first time on 
the approach of winter. The relationshij) of 
ftuch chilblains to the severe circulatory dis- 
turbance made familiar during the War. and 
known as “ trench foot/’ is of interest. 

Padiology rad symptomatology.' The 
first stage of chilblain, probably in all ca^»•^, is 
arrestof the circulation in the exi)osed or affect eel 
area owing to contraction of the blood-vessels. 
This stage of blanching may be very tran- 
sient, but sometimes the condition of ** dead 
fingers” may occur. Following on this is the 
second stage, a congestion of the jiart owing 
to distension of the cajuilaries ; the character- 
istic reddish or purple chilblain is then noted. 
Succeeding this is the ilrird stage, ]»erha}»s 
associated with more active liyjjerajniia, ]•!<»- 
ducing the sensation of heat and itching which 
is so familiar to the victiin. The.se stages of 
dilatation or, it may be, temporary jiaralysis 
of the circulation may last for a long tiim* ; 
usually, however, with a higher temjicraturc 
the vascular control is rapidly regaiiKjd and 
the chilblain gradually disappears. During 
the Siam of stagnatory erythema and of hyjier- 
amia, blood-serum transudes to some extent 
into the connective-tissue spaces, producing 
d^nitc swelling and occasional vesication. 


The occurrence of itching entices the patient 
to rub or scratch the affected part, with the 
result that the sodden epithelium is removed, 
and the fourth stage of tlic chilblain, viz. an 
abraded or ulcerated surfac-e, supervenes. The 
skin is now liable to the accidents of bacterial 
infection, and the ulceration may be slight or 
severe according to the nature of the infection 
and the patient’s power of resistance. The 
ulcers arc sometimes very slow' in healing. In 
addition to the effects on the surface, the deeper 
tissues may become involved, with the result 
that thi(tkening of the connective tissues round 
the joints of tlie fingers and the toes is not 
uncommon, and a (•oiidition resembling some 
forms of osteo-artliritis may occur. A certain 
thickening of the tissues so produced may 
remain periijunently. 

The y>arts of the body usually affected are 
the hands, the feet, the ears, the face, and the 
nose — areas usually exposed and in w'hich the 
condition of stagnation-erythema most com- 
monly occurs. In mild cases one or tw'o chil- 
blains only may occur, but in more severe cases 
the greatcT ])art of the surface of the hands 
maybe affected with <‘xtensivc ulceration, pro- 
ducing inability to work ; similarly the fe«‘t 
may be so affected that walking for the time 
is ijn])eded or im]n)ssible, while the occurrenc<* 
of a chilblain on tiie tij) of the nose is not 
only a great disfigurement but is often very 
difficult to heal. 

Treatment. — Preventive treatment is of th(* 
first imjjortance. Those liable to chilblain 
should seek to maintain as high a standard of 
health as ])ossil>le, by sufficient or even vigor- 
ous exercise, esj)ecially in cold weather. A 
short course of gymnastic exercises for the 
arms and hands on rising in the morning, and 
a sharj) walk after breakfast, are to be recom- 
mended. J^usoiis subject \o chilblain are 
likely to suffer if llieir occuj»ation is sedentary, 
and esjiecially if tiiey hufipen to live on damj> 
clay soils, or in badly built, daiii]» houses. The 
body and extremities should be clothed lightly 
but warmly ; any cunstriciion or couipiession 
of tlie extremities by tight ganuents is likely 
to induce chilblain. I’hc more usually affected 
jiarts, such as the liands, should be kept as 
equably warm as possible by means of gloves, 
or in otlier ways. Dn-.ssed leather gloves 
should not be worn in tlic winter. 'J'he food, 
especially in the casir of delicate children, 
should be so chosen us to maintain a good state 
of nutrition. For |)urpo.ses of ablution w'arjn 
baths should be used, and the skin made to 
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react afterwards by well-applied friction. The 
parts especially liable, such as the hands and 
feet, should always be washed in warm water, 
and care taken to prevent the reaction of cold 
subsequently. There is frequently a tendency 
to Jiyperidrosis in persons showing stagnation- 
erythema. Special precautions should be taken 
to keep the hands and feet both dry and clean. 
A mildly antiseptic dusting powder, applied 
after thoroughly drying the skin, is of much 
service— e.g. boric acid 15 per cent., zinc oxide 
15 per cent., finely powdered siliceous earth 
(talc or cimolite) 70 per cent. A small quan- 
tity of camphor or menthol added to such a 
dusting powder is often useful and grateful 
to the patient. 

During the first stage of the chilblain the 
hands may carefully and gradually be warmed, 
and the circulation stimulated by friction or 
by exercise. In the second stage, that of 
capillary dilatation, it is well not to be too 
vigorous in treatment ; the hands should be 
kept at an equable warmth, and patience exer- 
cised till the vascular tone is re-established. 
In this and the hyperaeinic stage, characterized 
so frequently by itching, the patient injures 
the surface by scratching or rubbing. It is 
in these stages that the numerous chilblain 
lotions and ointments sold in such quantities 
during the winter are found to be comforting. 
Such applications contain, as a rule, anti- 
pruritics or slight counterirritaiits, such as 
turpentine, menthol, camphor, iodincj, carbolic 
acid, and alcohol, in various strengths and 
various forms. They often produce a feeling 
of comfort on apjdication, but they should be 
used with care, as they are all likely to damage 
or even macerate oif the soaked epidermis. 
A well-known example of such an application 
is tinct. cautharidLs 2 dr., lin. terebinthinao 
aceticum 4 dr., lin. camphorse 2 fl. oz. 

The ulceration which, in spite of the care 
taken by the patient, not infrequently occurs 
is often (Jillicult to heal. The sores should be 
dressed on general principles of rest and anti- 
septic cleanliness. It will be necessary to ust*. 
ointments or pastes to protect the surface and 
promote healing. Such preparations usually 
contain salicylic acid, resorcin, carbolic acid, 
or camphor or menthol. In all cases care must 
be taken not to use the antiseptic in too great 
strength. A useful dressing is— salicylic acid 
2 parts, menthol 3 parts, soft white paraffin to 
100 parts. Electric treatment of various kinds 
has been suggested for chilblain both in the 
early stages and later. In some cases the 
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application of the high-frequency ouiient zch 
lieves discomfort for a time, but of physioid 
remedial measures those mentioned aDove, 
such as good hygienic conditions, good food, 
and appropriate exercises, are the most valu- 

James Galloway. 

CHLOASMA {see Piu mentation). 

CHLORAL POISONING {see Poisons and 
Poisoning). 

CHLOROFORM POISONING (seePoisONS 

AND Poisoning). 

CHLOROFORM POISONING, DE- 
LAYED {see VOMITCNG, PoST-AN.£STHE- 
TIC). 

CHLORO-LEUKiCMIA {see Leukamu). 
OHLOROMA (see LEUKiEMiA). 
CHLOROSIS {sec Anjsmia). 

OHOLiEMIA, FAMILY (^ee Jaundice). 

OHOLECYSTITIS AND CHOLAN- 
GITIS. — These two allied conditions may be 
(‘considered in the same article. 

Cholecystitis 

Inflammation of the gall-bladder may be 
either acute or chronic. 

Acute Cholecystitis may be — 

Catarrhal. 

Suppurative. 

Ulcerative. 

Phlegmonous. 

Gangrenous. 

Etiology* — In all forms the direct cause is 
infection, which may arise from the blood- 
stream, or from the alimentary tract, especially 
the appendix, by the portal vein. In the 
former the commonest organism is fi. typhosus, 
in the latter B. coli. Inject causes are those 
which lead to biliary stasis, such as a sedentary 
life, obesity, tight lacing, pregnancy, or abdo- 
minal tumours. 

Pathology* — In the catarrhal form the gall- 
bladder is distended, and its serous coat is 
dull and covered with fibrin. In the other 
forms of acute inflammation peritonitis is more 
marked. The mucous membrane is congested 
and covered with mucus, and the cystic daet 
may be occluded by the swollen mucosa. li 
the condition proceeds to suppufotion, there is 
deeper congestion, and the oontents axe puxip 
lent. Single or multiple vkers may appegr* 
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In A monow cholecystitis the walls are 
swoUen and oedematous and often infiltrated 
with pus. Pus is also present in the contents. 
Owing to the good blood 8upi>ly, gamjrem is 
rare. In such a case soft dark-green areas are 
visible in the wall. Perforation is (common in 
both phlegmonous and gangrenous cholecys- 
titis. 

Symptomatology* — Slight cases of the 
catarrhal form, especially in enteric fever, often 
pass unrecognized ; the more severe ones closely 
simulate dyspepsia or colic. Tyjacal cascis i>ro- 
duce local tenderness and pain, wliich may be 
dull and continuous, or intermittent. The gall- 
bladder may be felt as a i)ear-shai)ed tumour, 
but the swelling may be masked by rigidity 
of the right rectus muscle and abdoniinai dis- 
tension. Cutaneous liyiiersBSthesia of the eighth 
and ninth dorsal segments is almost ('onstnnt. 
Respiration is shallow and jerky. Kevei- is 
absent or slight. The liver is not enlarged, 
and in the absence of cholangitis there is no 
jaundice. Local i>eritonitis may cause vomit - 

Suppurative cholecystitis is only distinguish- 
able by the more marked local and general 
sjTnptoms. The ])ulse is quicker, and fever 
and leucoc>^osis are ])res(‘nt. After the forma- 
tion of ulcers the gall-bladder usually become*^ 
fixed by adhesions. 

In phlegmonous and gangrenous clioJccystitis 
the onset is sudden and th<‘ symfitoms are those 
of peritonitis. Severe caws end fatally in two 
or three days, and in le.ss acute <jnes a local 
abscess may form near the gall-bladder. 

Diagnout* — From choUdithiwiis the diag- 
nosis is often impossible, though a recent at- 
tack of enteric fever is in favour of simj»le 
cholecystitis. Typiciil gall-stom? colic is mon* 
agonizing, whereas in catarrhal cholecystitis 
the local signs are more evident. The latter is 
often mistaken for appendicitis. The pain may 
lie referred to the right iliac fossa, and if the 
liver lies low down the gall-bladder may form 
a swelling resembling that of ajijnmdicular 
abscess. With an inflamed apjiendix situated 
high up, a mistaken diagnosis of cholecystitis 
may be made. The two conditions not in- 
frequently coexist. Intermittent hydronephrosis 
at floating kidney with Dietl’s crises may imi- 
tate cholecystitis, but the great variation in 
urinary outflow in the one, and the elusive 
movable tumour in the other, should jireveut 
confusion. Pyelanephritis is usually bilateral, 
but if right-sided may be mistaken for cholecys- 
titis. Even without bladder symptoms there 


will be album. n, pus, and organisms in the 
urine. 

In acute siipjmrativ*', j)hlegnionous, and gan- 
grenous cholei'.ystitis the sym])toms are those 
common to all acute abdominal conditions, and 
a more exact diagnosis is often impossible. It 
is most likely to be confused with acute appen- 
dicitis, but with a noiiually situated appendix 
the jiain and tenderness are worst over the 
espcum, whereas in cholecystitis the pain is 
worst near the right costal margin, and radiates 
u])wards into the scapular region. 

Prognosis. — In catarrhal cholecystitis this is 
good. The acute inflammation subsides quickly 
but often leads to c-hronii* inflammation, chole- 
lithiasis, chronic cmj)vema of the gall-bladder, 
or Jo(‘al adhesions w'itli attendant dyspeptic 
sym|)toras. The suppurative form rarely re- 
covers spontaneously, and proceeds to local 
abscess forinntion or general i)erit.onitis. The 
more acute cases of pldegmauous and gaw/renom 
clioler-ystitis are rapidly fatal, the less acute 
are grave but do fairly w(‘ll after early oj)era- 
tion. 

Treatment. Crz/tt/rZ/uZ cholecystitis requin^s 
rest ill bed and low diet. Pain is usually re- 
lieved hy Jiot fomentations or leeches. If 
possible. morj»hia should be withheld, to avoid 
masking tin* symjitoms. Mild cases require a 
laxative and hexamine (urotropine). Vomiting 
(tan controlled, as a rule. }>y dilute liydro- 
(\vaiiie acid, tincture of icaline. or cocaine 
(in For suppuratwe. phU'gmonous, and 

gangrenous cholecystitis sips of liquid only are 
advisable. MorjiUia will b(» needed for jiain 
and vomiting. Early oj>eration is essential. 
For the su])])urative form choice vstotomy with 
.subsequent drainage* is sullicient, but for 
jihlegmonous and gangrenous case.s excision 
of the gall-bladder is rieces.sarv. 

(’lIHOXir f’HOLKCVSTJTJS has the foJI(»wiiig 
forms : 

Membranous. 

Simple. 

(Ibliterative. 

Etiology. -The nicni bra nous bjnn is rare 
and is associated with membranous colitis. 
Simjde chronic inflammation may follow acute 
cholecystitis, or the iiiflainmatioii may be of 
low virulence from the beginniiig. Long- 
((iiitinued or recurrent attacks may cauw 
ftarlial or (*oin])Jete obliteration of the gall- 
bladder. Gall-stones arc fn*qucntly but not 
necessarily jnesent. 

Pathology . — The gall-bladder in chronic 
cholecystitis is usually distended with mucus. 
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which is often very thick or even semi-solid. 
Its walls are thickened. The gall-bladder in the 
obliterative form is contracted and distorted. 
Calculi are very common, and in these cases 
adhesions are often dense. The cystic duct 
may be closed by obliterative cholangitis. 
Chronic empyema of the gall-bladder is some- 
times a sequel. 

Symptomatology. -’The symptoms of mem- 
hramua cholecystitis are similar to those of 
gall-stone colic. In simple chronic cholecys- 
titis there are recurrent attacks of pain with- 
out tenderness. Obliterative cholecystitis and 
empyema generally cause periodic pains and 
fever with gradual loss of health. 

Diagnosis. — Memhrnnom cholecystitis is re- 
cognizable only by the passage of bile-stained 
casts of the gall-bladder in the faeces. The 
symptoms of the other forms resemble those of 
cholelMiasi^, but if the jjain is not severe, and 
there is no jaundice, and no stone is found 
after an attack, the probability that they are 
due to cholecystitis uncomplicated by gall- 
stones is enhanced. 

Prognosis. —This dei)ends to some extent 
on the results of me.dical treatment, but, even 
if this fails, surgical treatment often restores 
the patient to good health. 

Treatment. — Medical treatruent consists in 
a light diet, with alkaline waters, and rt^gular 
exercise. In the case of women loose corsets 
must be worn. The most useful drugs are 
morning salines and hexaiuine (un tropine) or 
sodium salicylate. The best operative treat- 
ment is cholecystotomy followtul by drainage 
if the cystic duct be found patent ami bile be 
present in the gall-bladder ; but if tlie dui t be 
occluded, cholecystectomy is advisable. 

("holaxgitis 

Of inflammation of the bile-ducts, the follow- 
ing forms are recognizable : 

( Catarrhal. 

Acute Cholangitis j Infective. 

(_ Suppurative. 

Chronic Obliterative Cholangitis. 

Etiology. — Catarrhal cholangitis may be due 
to an ascending infection of the duct secondary 
to alcoholic gastritis, duodenal ulcer, malignant 
disease, or pancreatitis. (Catarrhal jaundice is 
probably due to hepatitis, and is dealt with in 
the article on Jaundice.) 

Infective cholangitis is nearly always asso- 
ciate with gall-stones (q.v.). 

Suppurative cholangitis is either a sequel 
to cholelithiasis, carcinoma, ruptured hydatid 


C3rst, or some other obstruction; or is due to 
a primary infection such as enteric fever or 
influenza. 

The etiology of chronic Miterative chol- 
angitis is very similar to that of obliterative 
cholecystitis {see above), and they are often 
found together. 

Pathology. — Catarrhal cholangitis is accom- 
panied by swelling of th(^ mucosa of the ampulla 
of Vatcr and bile-duct. The^fice of the duct 
may be plugged with mucus. 

In suppurative cholangitis the liver is en- 
larged and smooth, while the bile-ducts are 
distended, especially near its surface. Multi- 
ple hepatic abscesses are generally found. 

Symptomatology. — Catarrhal inflam mation 
gives rise to sjmiptoms of dyspepsia, to jaundice 
with pale stools and bilious urine, and often 
to some fever. It generally passes off within 
a month. 

Suppurative clmlangitis causes progressive 
enlargement of the livtir, with tenderness and 
sometimes with pain. The spleen, too, is often 
enlarged. Jaundice may be absent, and de- 
pends more on the cause of the condition than 
on the suppuration. There is fever with rigors 
and sweats. In acute cases hepatitis with 
multiple abscesses develops, and in subacute 
cases a lorjal abscess often forms. Suppurative 
pancreatitis or pylephlebitis may be sequete, 
and pneumonia, pleurisy, and empyema are 
not uncommon compiications. 

Chronic ohlitera,Uve cholangitis of the com-* 
mon or hepatic ducts causes progressive 
jaundice, which may become deep green in 
colour. In the early stages the liver is always 
enlarged, but later on it becomes smaller, and 
cirrhosis of the liver may be caused. 

Diagnosis. — The history of previous ill- 
ness and the recognition of the primary 
disease will gtmorally serve to diagnose 
catarrhal cholangitis from simple catarrhal jaun- 
dice. 

Suppurative cholangitis is distinguishable 
from infective cholnm/itis (intermittent hepatic 
fever) by the graver constitutional symptoms, 
the continuous fever, the absence of jaundice 
or its lighter and more constant character, and 
the absence of periodic attacks of pain. .In 
tropical abscess, which is much commoner, there 
is usually a history of previous dysentery and 
none of gall-stone colic. Signs of local abscess 
are more likely to be present. Carcinoma may 
be a cause of suppurative cholangitis, so tfayat 
it cannot be excluded even in the psesenoe ql 
obvious new growth. Cardnoma alone 
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causes so severe an illness. In acute cirrhosis War, during which only a few comparatively 
there is a history of alcoholism and often of mild caseH occurred in the Eastern areas. In 
hnmatemesis, the spleen is larger and the con- 1919 a terrible outbreak in China was reported 
stitutional symptoms are milder. Pylephlebitis to have caused at least 300,000 deaths, 
differs in the greater frequency and earlier Etiology. — The comma bacillus was dis- 

onset of jaundice. covered by Koch in 1883 in Egypt. It is 

Prognosis. — Catarrhal cholangitis gener- a slightly curved rod with a llagelhim at 
ally clears up within two or three weeks of one end, giving it motility. It is Gram- 
the onset. Suppurative cholangitis is fatal negative, liquefies gelatin along the inoculation 
except in subacute cases with local abs(*,ess steak and at the surface, and produces indol 
formation, and even these seldom recover, in peptone solution. Different strains show 
Obliterative cholangitis may cause little im- slight variations on culture, but a serum 
pairment of health for a long period, but iox- obtained from rabbits inoculated with a true 
asmia with or without cirrhosis causes death in cliolera comma clumy)s other cholera strains 
the end. in dilutions of 1 in J.IXX) and upwards, but not 

Trealment. — Catarrhal cholangitis requires harmless water and other say>ropliytic vibrios, 
rest in bed, careful dieting, saline aperients, and thus serving to differentiate tin* spec ific organ- 
alkalis or hexamine (urotropine). In suppura- ism. Certaiji cholera-like strains from com- 
tive cholangitis with local abscess formation i»aratively mild cholera cases, when injected 
the abscess must be drained and hexamine into rabbits, may produce serums which 
administered. In obliterative cholangitis at- agglutinate them, but Jiot true cholera vibrios, 
tempts have been made to drain the hepatic In severe cases of cholera the bacillus ma}' 
duct into the duodenum, or. if the cystic be present in practi(‘-ally j)ure culture in the 
duct be patent, to drain extt»rnally by tlie rice-water stools. WLcii ])roscnt in smaller 
gall-bladder, but operations are generally numbers it can bo separated by incubating in 
unsuccessful. y Cockaym* ]»q>tone water at 37 C. for a few hours and 

then y>laling on surface films of Dicudoniie's 
CHOLELITHIASIS (see Gall-stoxi:s). alkaline blood medium. 

There is abundant evidence that infection 
CHOLERA.— A si)ccific gastro -enteritis, takes jdace through water and food containing 
caused by the coma bacillus of Koch, (uidemic the organism, flies sonnet ijms conveying the 
in India and the East, but occasionally sj)read- infection from cholera evaciiatioJis. The dis- 
ing in epidemic form by the main lines of com- <*ase is not otlon'wisc iniiH-tious, for, as Ernest 
munication to Europe and other temyxaale Hart well ]>iit it, " > ou can eat cholera and vou 
countries, and characterized by watery vomit- can drink chtilera, Imi yon cannot catch it.'* 
ing and ymrging w'ith resulting collajjse, and Some of those who lia\f rec(»veied from an 
often ^foUowred by urajinia. attack may liarbf»ur the organism in their 

Eindemiology. — In four (if the six great intestines for from four or five, to fifty or mure 
European eyademics of the iiin(‘te('Utli funi- days, and thus become (■arri(*j's of the disease 
tury the disease travelled liv the overland to distant jilaces. In many of tlies(* carriers 
route from India through Afghanistan and the gall-bladder is infected. " On reaching New 
Persia to Russia; in 184:8 it was carried by York a siiiaiJ number of inimigraiits from Italy 
from Bombay to the rersiaii (Julf ; and in 191J were found to lx* carriers, 
in 1865 and 1881 from the same Indian port In endeTiiic areas th(,‘n* is a definite seasonal 
to Mecca and Egypt. With improved conimu- incidence. Thus, in its iiomc in Lower Bengal 
nicationa the disease now travels more quickly the maximum occurs ev(!ry year in the drv 
than formerly, and in 1892 cholera spread hot montlis of March to June, and the miui- 
from India to Russia by the overland route mum in the rainy sea.son from July to Septeni- 
in five months, although the 1816-37 epidemic ber. The case- mortality is highest in the 
took BA many yi^rs to cover the same ground, earber jjart of the maximum season and at 
The disease is still a serious menace, especially the beginning of epidemics, and lowest at the 
to Eastern Europe, having caused high mor- end of an outbreak aiid in the rainy season in 
tality in Russia in 1910; it ivas widespread Bengal. 

in Italy in 1911, and during the Balkan wars Pathology. — The changes found in the body 

m 1912-18. Fortunately it had nearly died after death are comparatively slight and very 
out of Europe before the outbreak of the Great variable in degree. Pronounced congestion of 
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the small intestines and sometimes also of the 
stomach, with much desquamation of the 
epithelium of the former, and occasionally 
patches of congestion or heemorrhages in the 
(•cecum, are the main changes, but if the patient 
dies in the late uraemic stage oven these may 
be little evident. Sometimes the lymphoid 
follicles of the ileum and the Malpighian bodies 
in the spleen are enlarged. The kidneys are 
usually much congested and may show cloudy 
swelling and desquamation of the epithelium 
and, occasionally, intertubular haemorrhages. 
Small patches of pneumonic consolidation may 
contain comma bacilli, as shown by Greig, who 
also found the bacillus in the gall-bladder in 
nearly one-third of fatal cases. The soluble 
exotoxins and the less powerful endotoxins, 
when absorbed into the system from the bow(^l, 
produce the symptoms of cholera. 

Blood changes. — Of ^peat practical import- 
ance arc the blood and circulatory changes, as 
they can be studied during life, and successful 
treatment based on them. Owing to the great 
loss of fluid the blood becomes concentrated, 
the red corpuscles commonly numbering from 
seven to eight millions per c.mm. An actual 
leucooytosis is also present, with a low pro- 
portion of Ijrmphocytes but an ineniase of tht‘ 
large mononuclears. The loss of fluid from tln^ 
blood can best be estimated clinically by taking 
its specific gravity by means of a series of small 
labelled bottles containing glycerin and water 
of each two d(jgre(!s of specific gravity from 
1050, 1052, etc., up to 1070. These can readily 
be made ujj with the help of an accurate hygro- 
meter, or even a uriiiomotor. A small (lro[» 
of the lingcr-blood is blown gently into the 
middle of one of the bottles by means of a 
capillary tube and detached. If it sinks at 
once it is heavier, whilst if it rises it is lighter. 
The bottle in which it floats for a second or 
two before finally sinking gives th(i required 
result. The solutions neecl renewing after 
prolonged use. Taking the normal figure at 
1056-58, in cholera it will be found to have 
risen to from 1062 to 1068 or even higher. 
The immense value of this test will be seen 
when treatment is considered. The alkalinity 
of the blood is also greatly reduccnl in cholera, 
especially when uraemia is threatening. It is 

N 

commonly reduced in severe cases from 

N N . . 

to ^ and even to jgQ J ^ point of 

practical importance. Lastly, the salts of the 
blood, of which the chlorides form the great 


bulk, may be lost to the body to even a greater 
extent than the fluid, and so set up a vioious 
circle by predisposing to renewed loss of any 
fluid supplied in the form of normal saline, 
thus explaining the comparative failure of this 
method. By injecting a solution containing 
a greater amount of salts than the normal 
blood, the fluid is much more likely to be re- 
tained and the excessive diarrheea checked, as 
has been shown by the writer. The high salt 
content of the blood also helps to eliminate the 
cholera colloidal toxins from the system, as 
pointed out by Sir Benjamin Moore. 

Symptomatology. — The onset is usually 
sudden, and often occurs in the early morning. 
In mild cases the first few stools may be 
composed of loose faecal matter — the so-called 
premonitory stage of diarrhoea. At the other 
extreme we have the very rare cholera sicca, 
in which th(j patient dies of collapse without 
any evacuation of the bowel, although after 
death the small intestine is distended with 
several pints of watery fluid, which has been 
effused so rapidly as to destroy life before the 
bowel can empty itself. In the great majority 
of cases, however, the stools are very copious 
from the first, and rapidly attain the typical 
appeaTaIl(^o of water in which rice has been 
boiled, from which the term “ rice-water 
stools ** is derived. On standing, the white 
flocculi of desquamated epithelium separate 
and fall to the bottom, leaving an almost 
clear watery fluid above — a most characteristic 
appearance. Not rarely, in severe cases, the 
.stools are pinkish from the presence of blood. 
Th(5 quantity of fluid passed is often aston- 
ishing, amounting to several quarts within 
two or three hours. Vomiting almost invari- 
ably accompanies the diarrhoea, and, after 
the contents of the stomach have been com- 
pletely evacuated, almost clear water is ex- 
pelled. Much fluid may be lost in this way, 
a quart being sometimes violently ejected at 
one time even when very little fluid has been 
taken by the mouth. The combination of 
colourless watery vomiting and diarrhoea is 
practically pathognomonic of cholera. 

Collapse ensues in a large majority of the 
cases. The pulse becomes very feeble, and in 
about one-third of the oases is quite imper- 
ceptible at the wrist. This is aocompanied by 
great restlessness (the patient being unable to 
lie still for more than a few minutes), cyanoMS 
of the fingers and toes and, in severe eases, 
of the lips ; and severe, frequently zeourriec,' 
very painful muscular cramps begbmieg > 
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the extremities, but extending to the ab- if it remains ]jcnnanently beJow 80-00 min. of 
dominal muscles. The fingers become cold Hg in an adult, it is due to partial vaso-motor 
and shrivelled, and the eyes sunken. The paralysis, which jirevcnts renewed secretion of 
axillary temperature, and even that of the urine. In cases of another class the blood- 
mouth, may sink to 96° F. and even to below pressure is normal or in excess, yet uraemia 
95°, although the rectal temperature may be ensues, which may sometimes be due to pre- 
about normal. Death soon ensues if relief is vious organic disease of the kidneys such as 
not, quickly afforded. If the rectal tempera- early fibrosis. Again, the secretion of urine 
ture also falls to 97° F. or below, the outlook may be deficient because the specific gravity 
is bad. In about one-third of sporadic cases, of the blood is still in (jxcess. Of still greater 
and towards the end of an ejiidemic, the serious frequency and importance as a cause of post- 
collapse may not ensue, although the specific- choleraic ursBrnia is a condition of acidosis, 
gravity test will show considerable concentra- which SeJJards first deteciied in the Philippine 
tion of the blood, if pronounced anaemia had Islands by noting the large quantities of alkalis 
not previously been present. During collapse which could be administered in such cases 
there is complete suppression of urine after the without the urini? being rendered alkaline ; he 
bladder has once been emptied with the first grc'atly reduced the death-rat(i from urromia in 
stools, and the longer tJiis continues the greater this disease by adding alkaline carbonates to 
the danger of ureemic complications during the the saline solution injected intravenously, 
stage of reaction. Next to suppression of urine the most fre- 

ReactioD* — In cases surviving collapse, quent and fatal complication of cholera is a 
after a variable time the stools become Jess patchy pneumonia, wdiich may be difficult to 
frequent and copious, and may be somewhat detect during life. Suppurative parotitis 
milky in appearance. Bile next reapjiears, in about 1 ]>er cent, of (*ases ; the abscess 
giving a yellow or green colour to the evacua- should be opened early. In severe cases in 
tions, which is a favourable sign. Wanntli asthenic sulqtH'ts, slouyhiny of the lower half of 
gradually returns to the extrcuriities with the the corneu and Imlsores or yangrenc of a limb 
steady improvement of the pulse, and the may ensue. Sudden heart failure may super- 
cyanosis disappears. The stage of reaction, vene during convalescence if patients are 
which has serious dangers of its own, is thus allowed to sit up too soon. Dysenteric symp- 
entered upon. The surface temperature rises toms may su(‘C(‘ed the dianh(i5a, but usually 
above normal. This febrile condition is in- yi(‘ld readily to treatment, 
dependent of any treatment, and may become Diagnosis. -The typical character of the 
excessive and end in hyperpyrexia, e.si)ecia]Jy main symptoms usually renders the diagnosis 
in hot damp weather. The reaction may end easy. In a small j)ro})ortion of mild cases it 
fatally even when the body temperature only may be in doubt for some time, and examina- 
rises to 103°-105° F., irrespective of the rise tiuii of th(^ stools by culture may be necessary 
following intravenous injections of salines, to establish it, including the agglutinating 
These severe reactions ajipear to result from reactions of any comma bacilli isolated, for 
absorption of toxins from the bowel with the which expert laboratory assistance is (isscntial. 
revival of the circulation. As these mild cases may spread the disease, 

Complicationt. — The most dreaded and it is imjiortant to be on the look-out for them 
frequent complication of cholera is continued whcuiever the occurrence of cholera is possible. 
suppression of urine after the circulation has Not rarely they first (ioine under observation 
be^ restored, death with uraemic symptoms in the reaction stage with threatening uraemia, 
inevitably following if the condition is not re- The diseases most likely to be confused with 
lieved within two or three days. In a patient cholera are ptomaine poisoning and intestinal 
otherwise doing weU, complete or nearly com- malaria. In these the typical rice-water stools 

E lete failure to pass urine (retention in the are not seen, althougli the degree of collapse 
ladder being excluded) is the most ominous may equal that of severe cholera. It is for- 
sign in the reaction stage of cholera. The res- tunate that in ptomaine poisoning hypertonic 
pirations increase in frequency and depth, the saline injections are the proper immediate 
mental condition becomes ol^cured, and the treatment, as only the progress of the case and 
pulse ultimately again fails. Estimations of bacteriological examinations can differentiate 
tiie blood-pressure show that in many of these them with certainty. In intestinal malaria the 
oases it is still considerably below normal, and specific gravity of the blood is usually below 
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normal, leucocytosis is absent, and malarial 
parasites may readily be found in the blood. 
Arsenical poisoning may resemble cholera, and 
leucocytosis is present in both, but the gastric 
symptoms are more urgent in the former. 

Prognosis. — Until a few years ago, cholera 
in Europeans, if severe and accompanied by 
pronounced collapse, was nearly always fatal. 
Fortunately, at the present time, if (jases are 
seen in good time and correctly treated, the 
patient being not over 50 years of age and 
with sound kidneys, the mortality should not 
exceed 20 per cent. Taking all cases and races 
treated in the Medical College Hospital, Cal- 
cutta, and thus including late and complicated 
ones, the mortality under the system of tr<»at- 
ment d(;scri})ed below, among 658 cases, from 
1915 to 1917 inclusive, was only 19- 1 percent , 
against one of 69*0 per cent, in the same 
institution during the eleven years before the 
writer began his investigations on the subject ; 
a reduction of the death-rate to on(‘.-third of 
the former rate. The cas(i- mortality rises with 
each decade in life after the second — from 15*4 
per cent, in the second decade to 27-0 in the 
fouith and 50 per (jeiit. in persons over 50 years 
of age. It is also high, 36-4 per cent., in chil- 
dren up to 5 years of age. Unfavourable 
signs are great cyanosis and restlessness, with 
complete failure of the j^ulse at the wrist and 
especially in the brachial artery ; a spe(;ifi<^ 
gravity of the blood of over 1066 ; respirations 
over 40 per minute ; rectal temperature as 
low as 97® F. ; com])lete or almost complete 
suppression of urine for over forty-eight houT.s ; 
a blood-pressure j)ersisteiitly below 90-100 mm. 
of Hg in an adult male, or slightly lower 
in a female ; pneumonic consolidation ; pre- 
vious organic disease of the kidneys ; very 
severe and prolonged fever in the. reaction 
stage, tending to hyperpyrexia ; and general 
asthenia with sloughing of the tissues. 

Prophylaxis. -For the prevention of cholera, 
the boiling of all water and milk and the avoid- 
ance of uncooked food and vegetables are the 
most important safeguards. During the preva- 
lence of the disease, disinfection of wells and 
other water supplies when possible with perman- 
ganate of potash is a valuable measure. The 
application of fresh chlorinated lime to stools 
and latrines is a valuable disinfectant measure 
with the great advantage of also keeping ofi 
flies. The cholera vibrios do not usually survive 
many days in fscally contaminated water, and 
they are very difficult to separate from water 
even during cholera prevalence. 


Traatmant. — No disease requires more vigi- 
lant and constant care in its treatment than 
cholera. There is certainly none which re- 
wards the medical man with the saving of so 
large a proportion of valuable lives. We have 
seen that the great loss of fluid from the body 
is the essential factor to be combated, and 
that the specifle gravity of the blood is the 
key to estimating that loss, and hence the 
amount of fluid to bo replaced. Estimations 
of the loss of serum made with the hasmocrite, 
and of the effect of rapid intravenous injec- 
tions of saline solutions, have shown that a 
specific gravity of 1063 in a previously healthy 
subject means the loss of approximately three 
pints of fluid from the blood ; one of 1064, 
four pints ; and one of 1065, five pints. Even 
the last amount may occasionally be lost 
without serious collapse being present, al- 
thoiigh in such cases it is nearly certain 
to ensue before long. The first important rule 
is, therefore, that if the specific gravity of the 
blood is 1063 or over, the lost fluid must be 
replaced as soon as possible by saline inla- 
Sion, even if collapse has not set in. The amount 
to be injected varies from three to six pints 
in an adult male, in accordance with the degree 
of com'entration of the blood as shown by the 
specific gravity, and its effect on the pulse, 
which should be quite full and of good tension 
at the end of the little operation. It must be 
emphasized that cholera can only be treated 
efficiently with the aid of the specific-gravity 
test. In children of about 6, one pint can usually 
be injected with safety. Other useful indica- 
tions of the need for immediate infusion arc 
a weak or absent pulse at the wrist, a blood- 
pressure not exceeding 80- 90 mm. in an Indian 
and 90-100 mm. in a European male, muscular 
cramps, restlessness, and cyanosis, and, during 
the reaction stage, continu^ deficient secretion 
of urine. Two solutions are used, one a hyper- 
tonic saline solution, of the composition given 
l)elow, to counteract collapse, and the other 
an alloiline salt solution, to combat the addosie 
which is so constant in severe cholera oases 
and predisposes to uraemia in the later stages 
of the disease. The hypertonic saline solution 
is composed as follows : — 


Sodium chloride . 
Calcium chloride . 
Potassium chloride 
Water . 


120 gr. (8 gnm). 

4 gr. (0*26 grm.). 
6 gr. (0*4 grm.). 

1 pint (668 0 . 0 .). 


It is convenient to have the above in soUd 
form of a size such that four to a pint form thd 
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hypertonio Bolution, and three an approxi- 
mately iflotonio one. The three chlorides are in 
the r^tive proportion of those in Ringer’s fluid. 
The potassium salt is not essential, and for 
several years past I have omitted it on account 
of the possible depressant action on the heart 
of the large amounts that would be contained 
in the repeated copious intravenous injections 
often required in cholera. 

The alkaline salt solution consists of — 

Bodium chloride . . 90 gr. (6 grm.). 

Sodium bicarbonate . 160 gr. (2 per cent). 

As the latter salt is decomposed by boiling to 
form the carbonate, 120-grain packets of the 
powder may be sterilized by dry heat or in 
an autoclave and added before use to a pint 
of the sterile salt solution. At each intraven- 
ous injection given in the collapse stage, one 
pint of the allmline solution is used and th(' 
required total made uj) with the hypertonic 
salt solution. 

Intravenous administration is by far the 
most efiective method, and can alone be safely 
relied upon if collapse has set in, or if tlu*, blood 
has become very concentrated. The tempera- 
ture of the fluid is most important. A rigor 
and fever practically always follow the in- 
jection, and fatal hyperpyrexia may result 
unless due precautions are taken. The cold- 
ness of the extremities during collapse appears, 
at first sight, to indicate th<‘. employment of 
a solution at above blood-heat, but the tem- 
perature in the rectum, whi<;h is usually nor- 
mal or raised, is the correct guide to follow. 
If the rectal temperature is over 99° F. it may 
be dangerous to inject the fluid at above blood- 
heat, whilst if the rectal temperature is 100° F. 
or over, the solution should be given below 
blood-heat, e.g. at 90° F., or at the room 
temperature of the tropics, namely, about 
85° F. The neglect of this precaution is the 
usual cause of dangerous hyperpyrexia after 
infusion in cholera. The rate of flow may be 
regulated by using a graduated glass vessel 
to hold the solution, and the present writer’s 
stopcock transfusion cannula, the rate of flow 
being timed and the position of the stopcock 
altei^ accordingly. If the patient is collapsed 
or the blood much concentrated, the first 
three or four pints may be run in at the rate 
of 4 oz. a minute, and further amounts more 
slowly. 

The immediate efiect in a case of cholera is 
most striking. The agonizing cramps rapidly 
cease, the restlessness disappears, and the 


pulse returns and becomes quite full. The 
cyanosis is removed, warmth returns to the 
extremities, and the patient is so relieved 
that sleep oftens comes on before the opera- 
tion is comi)leted. After the treatment with 
normal saline this great improvement usually 
lasted only a very few hours, as the diarrhoea 
increasc'd and the replaced fluid was soon 
again lost. With the hypertonic solution the 
(?ffect is commonly more lasting, although two 
or more injections are not infrequently re- 
quired. The indications for subsequent in- 
je(*tions are the same as for the original one, 
an increase of the specific gravity to several 
points above the normal and reduction in the 
blood-prcssurc being the most reliable. As 
many as six to ten injections, totalling 20-30 
pints, may occasionally be given with ultimate 
success, but one or two usually suffice to tide 
the patient, over the collapse stage. 

The other methods of replacing lost fluid 
require only brief mention. Water and barley- 
water should be freely given by the mouth, 
and ice may be given to suck if the tempera- 
ture is raised. Mucli of the fluid thus taken 
is lost through vomiting, but, if administered 
in small quantities frequently, a good deal is 
retained, and helps to assuage the awful thirst, 
w^hilst in cholera sickness does not usually 
cause much dej^ression unless very copious, 
ilectal injections of the alkaline saline solu- 
tion, half a j)int every two hours, arc most 
valuable, and in mild castjs may suffice to 
stave oil collai)8e and avoid the m^ed for intra- 
venous injections. Th(i sanies measure should 
always be used to supplement intravenous in- 
jections, and be continued for two or three 
days until some two pints of urine arc passed 
in twenty-four hours, but it may be given less 
frequently — every four hours — once urine is 
.'^ecreted in fair quantity. 

Subcutaneous injections have also been 
largely used in the tr(jatment of cholera, but 
they are far l(;ss eilectivc than intravenous ones, 
and in the low state of vitality produced by the 
dis(jase are only too often followed by abscess 
formation, even though carefully administered 
by experiencjed surgeons. They are also much 
more painful, and it is not safe to T(‘,ly on them 
in a serious case. The hypertonic solution 
may be given subcutaneously, and is readily 
absorbed. Normal salines, 90 gr. of sodium 
chloride to a pint of water, given subcutane- 
ously in quantities of one pint, are often of 
service if the urine is deficient in the later 
stages, but even then the alkaline intravenous 
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injections are much to be preferred. Lastly, the 
intrapcritoneal route has been used by the 
writer and others, but in Calcutta it has been 
abandoned on account of its being much less 
efficient and safe than the intravenous. It is 
sometimes of use in children with small veins, 
but the difficulty in these cases may be over- 
come by using a piece of glass tubing drawn out 
to a narrow point as a cannula^ the internal 
saphenous vein at the ankle or in the thigh 
being selected if the veins at the bend of the 
elbow are too small. A puny infant of three 
months has been successfully injected at the 
ankle vein with a fine glass cannula. 

Drugs per os. — In the collapse stage of 
cholera, owing to the failure of the circulation 
and damage to the mucous membranes, it is 
futile to give drugs by the mouth with the 
idea of their being absorbed into the sys- 
tem. Moreover, medicines given during col- 
lapse may accumulate in the alimentary canal 
and bo absorbed, possibly in dangerous quan- 
tities, when reaction takes place. It is useless 
to try to stimulate the heart when the blood 
is too small in quantity and too thick to cir- 
culate. If the lost fluid and salts are replaced 
by sufficient hypertonic saline the circulation 
is at once restored, and if the diarrhoea is 
checked by the excess of salt retaining the 
fluid in the system, and if the toxins are elimi- 
nated, no further drug treatment is required. 
On the other hand, some danger arises through 
the absorption of toxins from the bowel in 
the reac'.tiou stage. The toxins arc unstable 
forms of albumin, which are readily oxidized 
into harmless suljstances. For this purpose? 
permanganate of potash, made up in 2-gr. 
pills with kaolin powder and a little vasclin, 
with or without a coating of keratin or of one 
part of salol in flve of saudarach varnish, may 
bo given. This addition produced a further 
reduction of the mortality in Calcutta hospitals, 
and has been favourably reported upon in dis- 
trict outbreaks in India, where often the full 
saline treatment cannot be carried out. Two of 
the 2-gr. pills are given every quarter of an hour 
for the first four hours in severe cases, and then 
every half-hour until the stools become grcjcn 
or yellow from the reappearance of bile. Up- 
wards of 100 gr. of the drug are often given 
in a case without deleterious efleots. In 
ohildren a colloid permanganate is preferable, 
as it is tasteless and less irritating to the 
stomach. No other drug is required in the 
earlier stages. Opium and morphia should 
never be used, as they greatly predispose to 


subsequent suppression of urine and fatal 
uraemia. 

Reaotton stage.— Dur^ the reaction induoed 
by the intravenous saline the temperature of 
the patient must be closely watched, and if 
it rises to 104® F. or over, when it is usually 
accompanied by restlessness, cold sponging and 
cold-water rectal enemata should be resorted 
to at once. If unconsciousness accompanies 
the hyperpyrexia recovery never takes place, 
so it must be most carefdly guarded against, 
especially during hot damp weather. On the 
other hand, a moderate rise to 100°-102® F. 
is a favourable sign, and even 104®-105® F. 
is not dangerous if promptly dealt with. 

The other great danger in this stage is con- 
tinued deficiency of urine threatening to lead 
to ursemia, for the prevention of which con- 
tinued watchfulness is required. The specific 
gravity and blood-pressure should be taken 
morning and evening. If the former is not 
below normal, yet but little urine is being 
passed, the blood is still too deficient in fluid to 
enable the functions of the kidneys to be re- 
stored. One or two pints of the alkaline saline 
should therefore be injected, preferably intra- 
venously, at a slow rate, from 1 to 2 oz. per min- 
ute. On the other hand, if the specific gravity 
is low, i.e. not over 1050, but the blood-pres- 
sure is under 90-100 mm. of Hg, in an adult 
male, vaso-motor paralysis is present and the 
condition Is grave. Pituitrin every four hours 
hypodermically, cafieine-sodio-salicylate in 5-gr. 
doses every four hours, together with stro- 
phanthus or digitalin, are now indicated to 
raise the blood-pressure to the necessary height. 
Adrenalin alone is disappointing in this con- 
dition, its effect being too temporary, but it 
may be given alternately with pituitrin. The 
alkalinity of the blood in these cases will be 
found to be very low. Dry cupping morning 
and evening, and fomentations over the kidneys, 
are also useful in this stage. 

The diet should usually be limited to water, 
barley-water, and coconut-water for two or 
three days in severe cases. Milk whey is then 
to be cautiously added, followed by farinaceous 
foods, and then milk. In weakly subjects 2 per 
i?ent. solution of glucose orally and by the 
rectum is often of value. Relapses are liable to 
result from too early feeding and necessitate 
another transfusion. The patient must be kept 
in the recumbent position for several days to 
avoid heart failure. Directly the strength 
to return, convalescence is surprisingly rapio^ 
most cases, but a change and rest are necea^a^ 
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after such a severe illness before work is re- 
eommenced. It is not too much to say that 
the treatment described above has robbed 
cholera of nearly all its suifcrings and most of 
its terrors. Leoxard Rogers. 

CHOLERA INFANTUM (sec Diarktkeal 
Disorders or Infants). 

CHOLERA NOSTRAS (sec Diaurhieal 
Disorders op Infants). 

CHOLESTEATOMA (see Otttjs ^Ikdia). 

CHONDRITIS AND PERICHONDRI- 
TIS (see Lakynn, Chondhitjs and 
Perichondritis of). 

CHONDRO-ARTHRITI8 JUVENILIS 
DEFORMANS (see PsEUDo-t’oXALGiA). 

CHONDRODYSTROPHY (see Aojoxjmo- 

flasia). 

CHORDEE. — Very jmiiiful eiv.ctioiis, whi<*li 
come on during the course of an acute gonor- 
rhoea. The j)enis is curved, the convexity 
being towards the abdomen. This is bccausi* 
the inflammation extends fi’om the urethra 
to the surrounding tissue of the corpus spon- 
giosum. The latter strucjture b(‘(jomes rigid and 
incapable of the normal distension with blood 
during erection, but the oorj)ora cavernosa 
lengthen to the usual extent. Laige doses of 
bromide and energetic treatment of tlx* goTx>r- 
rhoea are the best w^ays of controlling tJje con- 
dition. Cold douches to the organ an* of little 

C, A, Pannk'jt. 

CHOREA (^!/n. St. Vitus's Dance, Chorea 
Minor, Sydenham’s Chorea). — A nervous dis- 
order characterized by involuntary muscular 
movements and muscular weakness. 

Etiology* — Chorea is now generally re- 
garded as rheumatic in origin. This is borne 
out by clinical evidence or by the history in 
the majority of cases, although lU a few in- 
stances no evidence is forthcoming, and the 
possible operation of other causes cannot be 
excluded. There is probably also a psychical 
factor, which may explain the facets that it 
occurs twice as commonly in girls as in boys, 
is sometimes an accompaniment of pregnancy, 
and is not infrequently brought into promi- 
nence by a fright. It is very doubtful if fright 
alone can cause it, and more often true that 
chorea renders the child more susceptible to 
fright and emotion. It may occur under 2 
years of age, but is commonest between 6 
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and 9. Post-paralytic chorea is a different 
condition (see Athetosis, undfjr Athetosis and 
Tremor). 

Pathology.— The old view that chorea is 
due to showers of emboli into the cerebral 
vessels has been replaced by one that it is 
toxauiiic or infective in origin, since the in- 
fective origin of acute rheumatism has gained 
credence. In most cases there is no source 
from w’hicli emboli could be derived, and the 
(•omplete recovery whicJi follows an attack 
makes the embolic theory improbable. Poyn- 
ton and Go7-don Holmes liave demonstrated 
the presence of a (cellular exudate in the peri- 
vascular Iymi)hatic sheaths of the cortical 
vessels of tbci brain, and chromatolytic changes 
in the larger pyramidal cc^lls and in the Betz 
cells. *Such p]}(M)omona anj compatibhj with a 
toxic cause, and mor(iov(>r dipJococci, resem- 
bling those describ(*d by th<i former as o(‘.currhig 
in rheumatism, have also been found by them 
in the cerebral vessels and exudate as w^ell as 
in the corebro-spiual fluid, the blood, endo- 
cardium, jMU’icardium. and joints. In one ease 
tlx'v have been disco vere^l in the brain tissue. 

Symptomatology* -('Ommonly the first 
symptoms are mental, but they are generally 
overlooked. The (iiild becomes petulant and 
headstrong, (Tying for no reason and imi)atient 
of control. Her writing bc^'omes crabbed 
and crooked, and sums are ill-done. Careful 
examination at this stage may reveal an un- 
balanced i)ose and a little jtuky movement of 
th(j face, ilx^ ext(uid(*d arms, or the legs. Such 
a condition may persist for weeks or even 
months before the disease bc^comes manifest. 

Motor phenomena.- - I'he involuntary (pseudo- 
purposive) movements vary greatly in degree 
from a slight twitching of the fa(;e or fingers 
to violent shock-like jerks of all the limbs, 
bringing with them a danger of bruises or other 
traumatic? lesions. The twitching of the face 
makes it the mirror of all the emotions in turn. 
Sp(*ech may be slurried or jcTky, or impossible, 
whilst involuntary clucking noises ar<i often 
emitt<id. The tw'it(?hing of the fingers leads to 
the dropping of objcicts. Contractions of the 
trunk inusc?Jes may (?aus(* a *' squirming ” of 
the whole body. The movements are more* 
marked on one side in a large proi)ortion of 
cases, but true liiuni chorea with absence of 
movements altogetJier on one side is very rare. 
Intercostal and diajdiragmatic breathing may 
be dissociated, and sighs are often heard. 
Some degree of muscular weakness is almost 
always present, so that tlie eliild crouches when 
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flitting and the grasp is weak. In certain cases, 
known as “ paralytic chorea or chorea 
mollis,” the weakness may be extreme, the 
muscles are very atonic and soft, and almost 
all power is lost. In these, aphasia, loss of 
knee-jerk, and incontinence are sometimes 
met with. If the arms are held above the 
head, wrist-drop may be noticed, whilst in 
the more common cases hyperext«msion of tlie 
wrists occurs. The o.xternal ocular musedes 
are seldom allt‘cted, but liippus and dilatation, 
inequality, or eccentricity of the pupils are 
often met with. 

Sensory symptoms not usually detc^ctable, 
though areas of hyperalgesia and of anaisthe- 
sia are sometimes found. 

Reflexes. -The knee-j<jrk.s may be increased. 
Sometimes, when the patellar tendon is struck, 
two or more contractions are noticed, or a 
spasm may be induced, the leg remaining ex- 
tendc?d for a considerable ])eriod and the so- 
called Imng-up ■' jerk being produced. The 
knee-jerks, a.s well as the abdominal reflexes, 
may be lost in paralytic chorea and iu severely 
toxic cases. The plantar response is not in- 
frequently ext<*nsor. 

Mental symptoms. Tlu' child is always un- 
balanced and prone to immoderate? tears or 
laughter. In severe cases the cries are quite 
characteristic, resembling the howling of an 
animal. Hallucinations and maniacal symptoms 
sometimes occur. 

Cardiac signs. — Inc leased rate, arrhytlimia, 
weakness of the first sound, and a systolic 
murmur inside the apex are often present ; 
they constitute part of the clinical picture of 
chorea and serve to indicate its rheumatic 
origin. Less debatable are such associated 
rheumatic lesions as valvular disease and 
myocarditis with dilatation, which are not un- 
common accompaniments, and pericarditis, 
which is rare. The gradual production of mitral 
stenosis in slight but chronic chorea is of 
importance. 

Toxasmia. — In severe cases there may be 
cyanosis, sord(?s of the lips and tongue?, coated 
tongue, torpor, prostration, dry, cracked hands, 
and a rise of temperature — ^toxic symptoms, 
indicating active rheumatism. 

Diagnosis should be easy in all but ex- 
ceptional circumstances, yet chorea is con- 
tinually being confused with tic or habit tipcutm. 
In this, the same movements are repeated and 
are usually confined to certain groups of 
muscles, producing a blinking of the eyes, 
shrugging of the shoulders, etc. The move- 


ments of chorea are general, and always 
varying. The irregi^r, bilateral, jerky ami, 
sometimes, rhythmical movement of the 
limbs which occasionaUy accompany the onset 
of vertical meningitis have been mistaken j^^fot 
(‘horea, but within a few hours the diagnosis 
is no longer in doubt. Confusion may . be 
occasioned with exceptional cases of cere- 
bral diplegia, when the latter includes among 
its symptoms choreiform movements affecting 
all the limbs, and jerking of the body. In 
diplegia the protracted history, the associa- 
tion of fits and immtal defi(?iency, and the 
coexistence of spasticity are distinguishing 
features. 

Prognosis* -In case.s of moderate severity 
the symptoms subside after about six weeks, 
hut in paralytic*, maniacal, and toxic cases 
tlicy may continue for several montlis. Mild 
cases also arc protracted. Sometimes tiie 
condition improves until only slight evi- 
dences r(?main, but these are very persistent. 
With the mild cas(?s they constitute what 
is known as “ latent chorea,” wliich may 
continue for years and is liable at any time 
to develop into a more severe attack. A 
fatal issue is c^uite exceptional, and usually 
results from exhaustion or associated heart 
disease. 

Treatment*— Bed is essential except in 
the latent cases ; if it is accompanied by very 
active movements the bed should be padded 
to safeguard the. child from injury, and in 
the meantime she can rest on an ample mat- 
tress on the floor. Excitement must be avoided 
by screening the bed if necessary. The diet 
should be plentiful, but if there is difficulty in 
mastication it should contain no hard par- 
ticles. In severe cases food in jelly form, such 
as junket, custard, meat or fruit jellies, is in- 
dicated, and is swallowed more easily than 
fluids. Rarely, in the severest cases, feeding 
by tube may be necessary. 

Drug treatment is of small importance in 
chorea, and no drug can be considered specific. 
Sodium salicylate ^10 gr. t.d.s., or aspirin in 
somewhat smaller doses, treats the underlying 
rheumatism, and is essential if there is any 
rise of temperature. Arsenic has been much 
in vogue, and in the form of liquor aisenicatis 
has' h^ irecommended in large doses, but its 
efiects are indeterminate, and the dfuiger of 
arsenical neuritis is a very real one. Sedatives 
such as bromides, chlor^ (5 p.), and tnonal 
(3-5 gr.) are especially useful if sleep is inter- 
fered with ; when exhaustion threatens tiiey are 
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very valuable in larger doses, especially if ac- 
companied by a warm pack. Chloretone is re- 
commended by Wynter ; it should be used with 
caution, a strict watch being kept on the degree 
of drowsiness and for the appearance of rashes 
— an indication that it should be abandoned. 
A combination of strychnine and ergot was 
advocated by the late Eustace Smith, but its 
use has proved disappointing. A. L. Goodman 
has recommended the intrathecal injection by 
lumbar puncture of an autoserum ; 50 <j.c. of 
blood is removed from the patient’s median- 
basilic vein, and up to 20 c.c. of the separated 
serum injected. This may be repeated at 
intervals of a few days. When the active stage 
of the disease is over, tonics containing iron are 
beneficial ; and if wasting lias occurred, one of 
the preparations of cod-liv(*r oil and malt is 
indicated. 

Recovery may be hastened by massage and 
exercises, particularly those devoted to the 
correction of inco-ordination. At first such 
crude and easily performed (‘xercises us ap- 
posing the fingers of one hand to the corre- 
sponding fingers of the otlier, or ap])lying the 
heel of one foot to the ankle, shin, or knee of 
the other leg, may be emiiloyed. Afterwards 
a cribbage board, draughts, dominoc.s, or cards 
])rovide opportunities for systematic education 
in precision of movement. When the jiatient 
is up and about, chalked lines or dots and 
patterns of the carpet afford means of improv- 
ing her gait. These simjile devi(*es materially 
hasten recovery, if their omplo}Tnent is deferred 
until the active stage of tlui disorder is over. 

Frkdertck Laxgmead. 

CHOREAi HUNTINGTON’S Heredi- 
tary Chorea). — Although the movements in 
this disease resemble tho.se of true chorea to 
some extent, there are certain definite dis- 
tinctions betw^een the two conditions. Hunt- 
ington’s chorea is h(jrcditary and familial, 
begins between the ages of 30 and 40, the 
movements are slower and less jerky, there is 
more inco-ordination, and mental deterioration 
is present. Gradually the disease progresses 
until the patient becomes bed-ridden. Slight 
spasticity may be detected in advanced cases. 
The mental condition, at first emotional with 
periods of excitement and suicidal tendency, 
later becomes one of complete dementia. 
Chronic difEuse encephalitis and meningitis, and 
also primary degeneration of the cortical cells, 
have been found after death. 

Frederick Lakgmead. 


CHOREA, HYSTERICAL (see Tics and 
Habit Spasms.) 

CHOREA, POST-PARALYTIC.— One of 

the rarer late results of hemiplegia, manifesting 
itself in irregular involuntary movements in 
the limbs which liave been affected. Occa- 
sionally they resemble the involuntary move- 
ments of chorea, but usually they are more 
correctly described as athetosis or tremor. 
(See Athetosis and Tremor.) 

CHORION-EPITHELIOMA (s^n. Decidu- 
oma Malignum ; Syncytioma). — A malignant 
growth arising usually in the uterus, sometimes 
in the Fallopian tube or ovary, but always 
following upon a pregnancy. It i.s now known 
to be derived entirely from foetal structures, 
and to be a product of the coverings of the 
chorionic villi, the trophoblast. 

Etiology. — One of the most striking facts 
is that in about half the recorded cases it has 
followed upon the exjiulsion of a hydatidi- 
form mole. It has long been known that 
hydatidifoim mole in some circumstances may 
penetrate deeply into the substance of the 
uterine muscle, and it seems certain that 
chorion -epithelioma arises from fragments of 
degenerate chorionic ^^lli thus l(‘ft behind in 
the muscle after the expulsion of a mole. The 
other cases of chorion-epithelioma have fol- 
lowed abortion or labour, and there is no 
authentic case on record in which an antecedent 
pregnancy could be excluded. 

Pathology. — The degree of malignancy ex- 
hibited by a chorion-epithelioma is variable, 
but as a general rule it must be regarded as 
very high. The malignancy is ovidimced by 
infiltration and perforation of the uterine 
muscle, and the formation of secondary 
growths, identical in character, in all parts 
of the body. There is a sjiecial tendency 
to form secondary growths in the vagina, 
])robably by means of direct transplantation of 
minute fragpeuts of growth from the uterus 
upon small injuries or abrasions of the vaginal 
wall. After the vagina, secondary growths 
form most commonly in the lungs, but no 
organ in the body is exempt. 

The ^owth is recognized in the uterus by 
its forming a haemorrhagic mass like a blood- 
clot, involving the uterine muscle. It prac- 
tically never forms any large mass of white or 
yellowish growth like other malignant tumours ; 
indeed, the actual amount of new growth 
formation is always small, and the bulk of the 
tumour seen by the naked eye is made up of 
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bloodclot. The secondary growths have the 
same character. This heemorrhaglc structure 
is due to the special tendency which tropho- 
blastic tissues have to attack and open blood- 
vessels, and consequently haemorrhage into the 
growth and externally is a constant accom- 
paniment. 

Microscopically, the tumour is composed of 
elements derived from the syncytium and the 
Langhans cells, which together make up the 
trophoblast. At no time is there any stroma 
or connective tissue in it. 

Symptomatology* — The chief symptom is 
a continuation of haemorrhage after the ex- 
pulsion of a mole, an abortion, or a full-term 
foetus. Sometimes there is a short interval 
during which the loohial discharge stops, but 
it then comes on again and becomes profuse. 
With bleeding there is often an offensive dis- 
charge because decomposition occurs in the 
masses of bloodclot which occupy the uterine 
cavity. A certain amount of pain is caused 
by uterine contractions which occur from time 
to time and attempt to expel clots from the 
uterus ; otherwise pain is not a marked fea- 
ture. In some quite unusual cases there is a 
long interval of time between the last known 
pregnancy and the appearance of symptoms 
of the new growth. In these cases probably a 
fresh very early pregnancy unrecognized by 
the patient is really the starting-point. 

Diagnosis* — Chorion-epithelioma is usually 
mistaken for subinvolution of the uterus with 
retained products of conception. The diag- 
nosis cannot be made out with certainty until 
an exploratory curettage of the uterine cavity 
has been carried out, and the material obtained 
has been submitted to microscopical investi- 
gation. Some hint might, however, be ob- 
tained if the uterus could be made out to be 
t^nlarging from week to week, instead of re- 
maining stationary as it would with simple re- 
tention of conception products. The presence 
of a secondary growth in the vagina has some- 
times been the first feature to call attention 
to the true nature of the case. 

Prognosis. — Until something more is known 
of the distinctive characters of those chorion- 
epitheliomata which are highly malignant, as 
compared with those which are relatively be- 
nign, all such growths must be regarded as 
malignant in the highest degree, and treated 
as such. The duration of life after a chorion- 
epithelioma has been diagnosed is most vari- 
able. In the worst cases death occurs within 
about four months, secondary growths appear- 


ing very rapidly and growing actively in spite 
of removal of the primary tumour. In com* 
paratively benign oases simple curettage of 
the uterus has been said to have results in 
a cure, in one case even after the removal of 
a secondary growth in the vaginal wall. 

Treatment. — Since the growth always starts 
in the uterus, and must be regarded as malig- 
nant, the only treatment likely to be of use 
is total hysterectomy. Removal of secondary 
growths is rarely possible, except those in the 
vaginal wall. Thos, G. Stevens. 

OHOROID, AFFECTIONS OF [see UvEAL 
Tiiact, Afpkctio.\s of). 

CHR0IVIIDR08I8 (see Sweat-qlands, Af- 
fections of). 

CHYLOUS A8CITE8 (see Ascites). 

CHYLURIA (see Filariabis; Urine, Ex- 
amination of). 

CIRCUMCISION (see Phimosis). 

CIRRHOSIS OF LIVER (see Liver, Cir- 
rhosis of). 

CIRRHOSIS OF LUNQ (sec Lung, F3ro- 
sis of). 

CIRSOID ANEURYSM (see Aneurysm, 
Cirsoid). 

CLAUDICATIONi INTERMITTENT (see 
Arterial Degeneration). 

CLAUSTROPHOBIA (see Psychasthenia). 

CLEFT PALATE. — The malformation may 
be complete or incomplete. If the former, the 
alveolus and the whole length of the palate 
is cleft, and as a rule hare-lip is present. 
When the hare-lip is miilateral the cleft in 
the alveolus is between the maxilla and pre- 
luaxilla, and is in the midline in the hard palate. 
Anteriorly, the septum nasi is adherent to the 
horizontal process of the maxilla. The cleft 
follows the midline in the soft palate. When 
the hare-lip is double and complete on each 
side, the cleft in the palate is mesial, except in 
front, where it is continued on each side of 
the premaxilla. The lower margin of the 
septum nasi is between and unattached to 
the margins of the cleft. 

Incomplete clefts may affect (a) the uvula 
only, (b) the uvula and soft palate, or (o) the 
uvula, soft palate, and a greater or less extent 
of the hard palate. The cleft is always in 
the middle line. A careful examination of the 


2$I 



CLEFT PALATE 


alveolus will often reveal a slight vertical ridge 
or depression, or an irregularity in the align* 
ment of the incisor teeth on one side. 

Congenital clefts of intermediate })ortion8 of 
the palate are very rare, and when these defects 
are present they should always be investi- 
gated carefully from th(^ point of view of 
causation — ^injury and syphilitic affections be- 
ing much more often the cause of suc h holes. 

The diagnosis of the congenital nature of 
the cleft is generally easy. Difficulty some- 
times arises when the potient is s<^en for the 
first time later in life, and the presejice of scar 
tissue has interfered with the movements of 
the soft i^alate. Suc.h scar tissue may have 
resulted from disease or injury, or from an 
operation to close tlie defect. Tluuc may b(‘ 
no history to aid in making the diagnosis. A 
congenital cleft of the soft jaihite is always in 
the middle line, the two halves of tljo uvula 
are equal in size and the palate is freely mov- 
able. The presen(;e of liiujar longitudinal scars 
on each side just inside the line of the alveolus 
would suggest some previous operative measure 
to close the defect. As a result of syj)bilitic 
disease the uvula is wholly or iJartially des- 
troyed ; and tJie same* a])p]jes to the soft 
palate. In those cases, also, adhesions to the 
pharyngeal walls arc generally jiresent. A 
round or oval hole with thin edges at the 
junction of the liard and soft palate, with 
limited mobility of tlu' ]att(‘r, is very suggestive 
of 83 tphili 8 . 

Treatment. — The worst effect of cleft palate 
is the interference with spe<'ch ; it is the soft 
palate which is so important in this connexion. 
Clefts in the hard palate can be reni<*died by 
obturators, but no instrument can ref)lace tin* 
delicate movements of the soft jialate whicJi 
are essential to proper articulation. Hence 
the essential j)oint in treatment is to give the 
patient a movable soft jialate — a palate which 
is as nearly a normal on(^. as possible. In many 
cases, besides being cleft, the soft palate is 
too short to shut off completely the })ostnasal 
space ; therefore, although the palate as the 
result of an operation may look normal and 
be freely movable, some defect in sj>eaking 
may remain. 

Am infant with cleft palate is often difficult 
to feed, but provided that care is taken it 
need not suffer from malnutrition. A simple 
method is to allow the milk to pass slowly 
into the hollow of the cheek from a spoon, or 
the child may be fed from an ordinary boat- 
shaped bottle to which a rather wide teat, 


with a hole on its under aspect, is attached. By 
gently tilting the bottle, the milk is allowed to 
flow slowly and intermittently into the mouth. 

It need hardly be pointed out that the child’s 
mouth should be in a healthy condition before 
the operation is done, but the indiscreet 
removal of a small amount of adenoid tissue 
is to be deprecated. Moreover, the general 
Jiealih and nutrition of the child should be 
as good as possible — the better these are, the 
greater wHIl be the thickness of the muco- 
pcriosteiim of the palate. Decayed teetli 
should b(‘ remov(;d. 

Much disimssion lias taken jilace as to 
tln^ b(‘st time and method of operating. 
There is no doubt tliat the defec.t can be 
clost'd ini Tm*d lately after birth by the flap 
method advocated by Sir Arbuthnot Lane. 
Bro])liy's operation aims at apjiroximating the 
bones by means of wires passed through the 
uiqier jaws, tightening the wires, and so bring- 
ing the (^dges of the cleft together. This 
o])eration is performed at three to six weeks 
after birth. The w'riter is in favour of oper- 
ating by Langtmbeck’s mc^thod, and the best 
results are obtained when the child is some 
months old. The exact date when the operation 
should be done is determined by the general 
health of the child, the extent of the cleft, and 
more particularly its height and width. It 
should alw^ays be done before the child has 
learnt to talk. Then' is no doubt that the cleft 
diminishes in width as the child grows, and 
the amount of tissue availabhi for the flaps is 
increased. 

Poatoperative treatment — Every endeavouj' 
should he niadtj to prevent th(^ child from cry- 
ing. Hunger and thirst are jiottuit causes of 
crying : drinks of w'ater or feeds of milk may be 
given — a couple of ounces may be enough — the 
quantity varying with the age. Liquid foods 
should be given at frequent intervals, every two 
or three hours, and a drink of water to cleanse 
the mouth after each feed. At the end of a 
week, if the child is old enough, bn^ad and 
milk (without crusts), custard pudding, and 
the like may be given. Immediately after the 
operation, sedatives, e.g. potassium bromide, 
may be necessary. Irrigation of the mouth 
is not usually required, but boric-acid lotion 
or bicarbonate*/ of soda solution (10 gr. to 1 oz.) 
may be employed when necessary. If there is 
foDtor, weak carbolic; lotion (1 in 100) may be 
used. 

The stitches may be removed at the end of 
ten or fourteen days ; it is generally advisable 
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to remove them by stages, and an anflesthctic 
may be necessary. In the case of older chil- 
dren, talking should be prohibited until after 
the stitches have been removed. 

Postoperative oomidioations. — Vomiting is 
not infrequent during the first few hours 
after the operation ; if persistent, bicarbonate 
of soda should be given. Protracted oozing 
of blood sometimes takes place. If it becomes 
serious it is best treated by pressure a[)pru}d 
by means of tami)ons of gauze, or by giving 
an ansDsthetic and packing the lateral incisions 
with gauze. Sloughing of part of the flaps 
and failure of union may also occur ; both are 
usually partial. 

Late treatment. — As soon as the child be- 
gins to talk, every care must be taken to 
train him to speak ])roperIy. He should be 
taught to speak slowly and with precision, 
and to pronounce each word and consonant 
properly. The consonants P, B, T, D, K, G, 
and combinations of consonants are most 
difficult. Months and years of can^ful super- 
vision by parents and teachers will be requin^d 
to obtain tha best functional results of a suc.*- 
ccssful operation. 

Dental treatment is freqmmily njquired to 
correct anv deficiency, decay, or want of j^ropr 
alignment’ of the teeth. Breathing exenrises 
are also useful. 

Nowadays obturators are rarely, if ever, 
used in the treatment. Very few childrmi can 
tolerate them, and coses in which it is iinpos- 
sible to close the soft palate are exceptional. 
They are only useful to cover uj) holes in th<i 
hard j)alate which it is impossible to close 
oth(*rwise ; they should never fit in the hole, 
but have the form and shape of a denture. 

T. P. Leqg. 

OLEIDO - CRANIAL DYSOSTOSIS — 

This is a rare congenital deficien(^y character- 
ized by an absence or imperfect development 
of the clavicles and defective ossification of the 
bones of the cranium. It is congenital, heredi- 
tary, and more than one member of a family 
may be affected. The patients are usually 
undersized, but are not deficient mentally. 

The clavicles may be absent, but, more 
commonly, their sternal ends are present, the 
remainder being represented by a ligamentous 
structure. Sometimes the outer thirds, soine- 
times the middle thirds, are the parts which 
are lacking. Want of development of the 
muscles is found, and varies according to the 
form of abnormality of the clavicles. Owing 
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to the clavicular defect, the shoulders may be 
made to meet in front of the sternum. 

In the skull the chief variations from the 
normal are these : The anterior and posterior 
fontanelles are widely open, or together may 
form one large iinossified area. Closure may 
not take place for tw«nity years, and sometimes 
is never attained. The frontal, parietal, and 
occipital bones on each side are bossed. The 
liorizontal measurements arc increased, but the 
verth^al diminished. Development of the supe- 
rior maxillary bones is imperfect, the palate 
being high and arched, and often cleft. Slight 
exophthalmos may result from undor-develop- 
ment of the floor of the orbit. The maxillary 
sinuses are small, while the frontal sinuses are 
prominent. Abnormalities of the teeth are 
common ; they appe^ar late, are ill-formed, 
and soon become carious ; some may be 
absent. Curvatures oE the back and other 
deformities may be associated. Many cases 
show oiilv part of the (‘hangos seen when the 
condition is complete. 

The osseous deficiency (‘aiises no disability, 
and treatment is unnecessarv. 

Fkkpkkk’Iv Lang mead. 

OLIIVIACTERIO, 8YWIPTOM8 OF (see 
MENOPArSE). 

CLIMATE IN THEHAPEUTI08.— In the 

following brief outline of climatological thera- 
T»eutics an attempt has been made to place 
before the reader those facts which seem both 
well authenticated and practically useful. 

One point, common to all branches of the 
subject, must be em[)hasized at the outset, 
viz’, that whoetvr serhudi/ tteeds treatment by 
climate needs also medicMl supervision. If this 
principle be not borne in mind, advice other- 
wise excellent will, sooner or later, bring dis- 
credit on the adviser. 

It should also be remembered that arrange- 
ments for the journey, provision against fatigue 
and cold, suggestions for . suitable clothing, 
and the choice of hotel or rooms to be occu- 
pied on arrival, are all things to be thought 

of a simple kind may sometimes be 
cured by climate. A bracing place' is best, 
usually inland and at a moderate^ heij^t; 
but a tiring journey should be avoided. In 
slight cases the Alps are useful, as the efiecto 
of altitude on the blood might lead ns to ex- 
pect ; in severer cases, however, great heighito 
may be badly borne. The seatide suits some 
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patients, and, for good sailors, in good weather, 
a sea voyage may be suggested. 

Afthma (the true nervous type) is notori- 
ously caprioious. Young people generally gain 
most climatioally from long residence in the 
Alps, especially at Davos and Arosa. At liome 
the following localities are of service, viz. Hind- 
head, Haslemere, Malvern, the Famborough and 
Bagshot districts, Broadsteirs, Worthing, Vent- 
nor, Bournemouth, Lyme Regis, Budleigh Sal- 
terton, the higher part of Exmouth, I'crquay, 
Paignton, Newquay. Abroad, for winter, w^e 
may advise Areachon, Pau, Hv^es, Mentone, 
Algiers, Algeciras, Santa Cruz in Tenoriffe, or 
Grand Canary. In summer a sea voyage is 
sometimes successful. Some asthmatics suifer 
least in large towns like liondon. 

Bronchitis (chronic). — The climatic con- 
ditions to guard against are damp, cold, and 
wind. Winter, therefore, sliould be spent 
in a warm, sunny climate. If there is much 
sputum, dry air generally agrees best, and 
Egypt (Mena House. Holouan, Assouan) or the 
Riviera may be recommended, the patient not 
returning to England until May. If, on ih(? 
other hand, tlie bronchitis is dry and irritable*, 
a moist, wann, equable atmospliere is indi- 
cated, and for such cases thtrre is jirobably 
no better climate than that of the south 
coasts of Devon and Cornwall in sheltero<l 
places ; Sidmouth, Torquay, Fahnouth, and 
Penzance are all good. So are, in Ireland, 
Rostrevor, Queenstown, and Glengarill. If the 
subject of dry catarrh, Jiowcver. wishes to go 
abroad, he may choose Madeira, Ajaccio, Pau, 
Algiers, or Areachon. Of home climates which 
are less moist, those of Bournemouth, Ventiior, 
and Hastings are useful. In summer a change* 
may be made inland to Malvern. For young 
patients high mountain climates are often of 
great value. 

Convalescence* — ^After acute disease there 
is usually no more useful means of hastening 
recovery than change of air. The place will 
vary with the nature of the illness, the idio- 
syncrasies of the patient, and the season. 
Thus after measles and whooping-cougli, which 
predispose to tuberculosis, bracing but shel- 
tered places are indicated ,* after rheumatic* 
fever, warm, dry, sunny places ; gouty patients 
as a rule do better inland than by the sea. In 
winter most of the English bracing resorts arc 
too bleak, and the warmer seaside towns on 
the south coast may be advised, or, abroad, 
Biarritz or the Riviera. Summer is the time 
when British hracing dimatea are most in re- 


quest, and it may not be superfluous to indi- 
cate where the chief of these are to be found. 
Probably the most bracing district in the 
British Isles is the north-cast of Scotland, with 
the coast towns of Dornoch, Nairn, and Peter- 
head, and the inland mountain valleys of the 
Spey and Dee, where Grantown, Kingussie, 
Nethy Bridge, Aviemore, and Bracmar are 
situated. Next comes the Scottish east coast 
farther south, with St. Andrews and North 
Berwick ; next, the whole English east coast, 
’with liedcar, Saltburn, Whitby, Scarborough, 
Filey, Bridlington, Hunstanton, Sheringham, 
Cromer, Mundcslcy-on-Sea, Yarmouth, Lowes- 
toft, Soutliwold, Aldeburgh, Felixstowe, Wal- 
ton -on-the-Naze, Clacton-on-Sea, Southend, 
Westgate, Margate, Broadstairs, Ramsgate, and 
Deal. Probably the north-east Irish coast 
about Portrush should be classed 'with these. 
Still bracing, but loss so, are the towns in the 
eastern half of the south English coast ; Folke- 
stone, Hastings, Eastbourne, Brighton, Worth- 
ing, Littlohampton, Bognor, and Southsca ; 
and the north Cornish coast, with Newquay, 
Bos(.*astlo, and Bude. Weston-super-Mare is 
also valuabk*. 

Inland also the English and Welsh hill 
country contains many bracing districts, as 
round Jlklev, Harrogate, Buxton, Llandrindod 
Wells, Malvern, Crowborough, llindhead, Hey- 
tor, (Jhagford, Okehampton, and Yelvertoii. 

Jn colder weather rnort*, westerly south coast 
resorts are available. The more bracing are 
fSwanage, W(‘ymouth, Lyme Regis, Seaton. 

Abroad, Switzerland provides some of the 
most invigorating places in Europe —especially 
at lieights over D,00() ft. Such are Miirrtin 
(5,348 ft.), Engstlenalp (0,033 ft.), the Eggiscli- 
horn Hotel (7,302 ft.), Belalp (7,155 ft.), and 
Arolla (6,572 ft.) in Western Switzerland, and 
the Engadine (5,(KK)-6,090 ft.) in Eastern 
Switzerland. 

Dytpepiia (chronic) is often benefited by 
change to a bracing climate with outdoor 
interests and exercise. Dry inland places 
amongst mountains are perhaps best. 

Gout (chronic). — When ordering change of 
air to gouty persons it is well to remember that 
sea-air often docs not suit them, and that dry 
inland resorts of moderate elevation generally 
agree well. 

Graves’s disease (chronic) is sometimes 
improved or cured by prolonged residence, 
with rest, in high altitudes. These patients do 
not stand heat well, and a bracing place is 
desirable. 
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Heart disease must be very cautiously and sleepless persons with any suspicion of 
dealt with. Premature change of air may be melancholic tendency, a voyage cannot be 
gravely injurious in recent rheumatic cases, too strongly condemned, on account of the 
But when the lesion is stationary, change of temptation to suicide. The therapeutic value 
air may much improve the cardiac tone. A of intellectual enjoyment should not be lost 
dry atmosphere with little wind, a dry soil with sight of, and places of historic and artistic 
level walks, plenty of sun, and a house so interest may do much to aid recovery, if not 
situated that the road home is not uphill, are allowed to induce fatigue. Among such places 
the requisite conditions. In bracing air the are, in winter, southern Spain, Kome, Naples, 
heart shares in the general invigoration, but and southern Italy, Sicily, and Egypt; in 
lieights of over 3,000 ft. are seldom desirable early summer and autumn, Spain generally, 
and, for elderly, weakly, or ill-compensated Venice and northern Italy, Florence, Vienna, 
cases, are inadmissible. The mild equable Athens; in June and early July, Munich, 
climate of south-east Devon affords, in shel- Dresden, Switzerland, the Tyrol, the Rhine 
tered places, particularly good winter quarters, country, Belgium, Holland, and “ the northern 
where bronchitis, renal complications, and rheu- capitals.'’ 

matic fever are all uncommon. Paroxysmal hssmoglobiiiiiria should. 

Insomnia. — The south-western peninsula of when possible, be treat^ by transfer to a 
England is often useful — South Devon and warm climate for the winter. 

South Cornwall perhaps particularly so. Mere Phthisis. — In choosing a locality for a 

change of air and scene, provided the climate phthisical patient certain climatic conditions 
is not an exciting one, go far towards restoring should be carefully avoided. These are — 
sleep. It will be well to inquire? beforehand 1. The tropics, except at great altitudes, 

about the bods, which in some hotels are 2. The immediate sea front (by which, how- 

very bad. ever, is not meant the coast in general ; removal 

Laryngitis (chronic), if dry and irritable, a quarter of a mile inland seems to take away 
will probably derive most benefit from the whatever bad effect the actual seashore pro- 
warm, moist, (jquable atmosphere of South duces). 

Devon and South Cornwall, in sheltered places ; 3. A damp soil. 

or abroad at Ajaccio, Algiers, Madeira, Men- 4. Impure or dusty atmosphere. 

tone or San Henio. 5. Deficient air supply. 

Malaria (chronic). — High elevations with a 6. Deficient sunlight, 
dry, sunny atmosphere, especially near glaciers, 7. Fog. 

are found beneficial. 8. Exposure to strong prevalent winds, 

Nephritis (chronic). — If the patient is fit csi>ocially rainy winds, 
to travel, a warm, dry climate, with little When the great value of open-air methods 
wind, and witli access to a good milk supply, of treatment became generally understood, it 
may be advised for winter. Egypt has per- was taught for a time that “ sanatoria ” had 
haps the best climate, the Riviera tlio next sujicrsedcd all considerations of climate. Now 
best. But health resorts on the south coast of it is becoming evident that this is not the case. 
England, such as Bournemouth, Sidmouth, Since sanatorium treatment by no means cures 
Exmouth, and Torquay, are far from negli- all cases, no reasonable adjuvant can be safely 
gible. These English resorts also do well for dispensed with. A survey of the results of 
all-the-year-round residence. High altitudes sanatoria difierently placed also suggests the 
in the Alps are injurious. idea that varying success may be due in port 

Neuralgia improves in a dry bracing place, to varjring location. The earlier sanatorm, 
fairly sheltered. Some patients get worse at the such as Brehmer’s at Gorbersdorf, were built 
seaside. in carefully chosen situations ; Gorbersdorf is 

Neurasthenia.— A well-built patient with in a very sheltered valley among the eastern 
good circulation will probably find a bracing foothills of the Riesengebirge, at a height of 
seaside or mountain resort best. For such the 1,700 ft. and in a district formerly stated to 
iiigh Swiss Western Alps or the Engadine may be free from consumption. ln*the l^t, theie^ 
be recommended. A weakly person with fore, of these considerations it is necessary to 
feeble oircuiation may benefit more from a give renewed attention to influences which 
quiet inland country place. In some cases a earlier observations tended to pirove inq^ortank ^ 
sea voyage works wonders, but for depressed Chief amongst these is oititude. 
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twenty years ago nothing was better attested 
than the great value, in suitable cases, of the 
treatment of phthisis at certain high-altitude 
stations, notably at Davos (ca. 5,100 ft.). More 
recently it has been alleged that altitude makes 
no difference in the result. Obviously this is 
a matter which needs careful re-examination. 
Professor Sahli, of Berne, has been so good as 
to send me, on this point, the result of his groM 
experience. He writes : If J had to choose, 

I should prefer the altitude climate without 
sanatoria, to sanatoria without (jlimatc*. Ac- 
cording to my personal experience,*' he adds, 

“ there is a very great differen(?e between the 
results of sanatorium treatment in high and 
in low countries. I have seen many eases 
improve only in Davos or Arosa after having 
long been treated before without success in 
German Jow-jilaced sanatoria.” 

A close scrutiny of the results of sanatorium 
treatment at home and abroad during the past 
decade and of the earlier results and (!oncJu- 
sions from various climates leads mo (whilst 
fully admitting, indeed urging, the necessity 
for a thorough revision of our knowhdge in 
these directions) to sum u]) as follows tiu* 
advice which may be most safely given in 
phthisis. 

Classification of Phjhists Cases.— For 
practical purposes we may divide our patients 
thus ; 

1. Those w-ho should be kept at or near 

home. 

2. Those who may be s<*nt away. 

3. Those who must decid(‘ the question 

for themselves. 

In considering the last two classes we must 
further distinguish between the rich and the 
poor. 

1. Phthifif patients who should be kept at 
or near home. — No one would be likely to 
send away patients with acute miliary tuber- 
culosis, acute disseminated tuberculous pneu- 
monia, or acute pneumonic phthisis in its acute 
initial stage. One would not advisii the sub- 
jects of advanced phthisis with albuminuria, 
phthisis with ulcerative diarrhoea, advanced 
laryngeal jdithisis or diabetic phthisis to leave 
the comforts which home, or a hospital within 
reach of their friends, can alone provide for 
them. Rapidly advancing phthisis and phthisis 
with persistent high temperature, although 
they may derive advantage from a well-plac^ 
and not distant sanatorium, are unsuitable for 
long journeys. Betting these oases, therefore, 
aside, we turn to those for which the question 


of change of clim;ite may be reasonably enter- 
tained. 

2. Phthisis patients who may be sent away. 

—If a patient be already living in a suitable 
climate and shelving signs of improvement, 
his doctor will hesitate before advising him to 
change it. In any case, also, w’here climatic 
change is contemplated, it is probably advis- 
able, if considerations of season permit of de- 
lay, to give a preliminary course of sanatorium 
treatment, partly to gain as much knowdedge 
as possible of the tendency of the case, partly 
to educate tJio patiimt into the aA’oidanei? of 
imprudences. 

Consid(;r, hrst, foreign clbnaies a.^ we can order 
them for the w^thj. For practical purposes 
we may enumerate the following varieties of 
cases : 

(1) Early (jases, young, vigorous, un- 
complicated, with little or no fever. 

(2) Early cases with recurrent hiemor- 
rhages, i.e. not from ca\nties. 

(3) Early cases wdiifdi have originated 
in pleurisy or pneumonia. 

(4) Early cases with little or no fever, 
but in w'eakly ]>ersons. 

(5) Early cases, “ irritative,” such as 
follow influenza. 

(6) ** Catarrhal phthisis,” i.e. with much 
broniiiial catarrh. 

(7) So-called “ scrofulous phthisis,” i.e. 
with other tubiTCuloii.s le.sions in 
glands, bones, etc. 

(8) Fibroid phthisis. 

(9) Bronchi ectatic phthisis. 

(10) Phthisis with einphyseiiia. 

(11) Laryngeal phthisis. 

(12) Elderly patients. 

(13) )So-called “ erethi.smic ” ])atients, i.e. 
“nervous irritabh? subjects, neu- 
ralgic, dyspeptic, bad sleepers, with 
habitually quick pulses and dry, 
harsh skins.” 

(14) Anaemic patients. 

(15) Patients with heart disease, arterial 
degeneration, feeble (rirculation, 

■■ chilly people.” 

(1) Early cases, young, vigorous, uncompli- 
cated, with little or no fever, should probably 
be sent to the Swiss Alps in preference to any 
other locality ; and of the Alps we may safely 
take Davos as a type. Their chance of re- 
covery in suitable Alpine stations is probably 
greater than elsewhere. There is rail all the 
way to Davos, and the journey from London 
takes about twenty-four liours ; it is usually 
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unnecessary to break the ascent. The end November and must generally leave in 
of Septem^r is the best time to arrive, and March : the journey takes about six daya 
the patient should be prepared to remain two from London and three of these are spent at 
winters and a summer. He may, however, go sea ; Helouan near Cairo, Luxor, or Assouan 
to Davos later in the season, though better may be chosen ; patients leaving Egjrpt must 
not BO late as the end of January. On return- find some other resting-place until the end of 
ing, the descent may with advantage be broken, May at earliest ; probably the Riviera pro- 
and Ragatz or Wesen may be chosen as a vides the safest. The expense of Egypt is 
halting-place. considerable, and patients subject to diarrhoea 

If some other station than Davos is pro- should not be sent there. The Riviera is 
posed, the conditions which seem important nearer home and less expensive ; patients 
in the Davos climate should be remembered should arrive about the last week in October 
in discussing it. These are — (a) Low baro- and not return to England until the end of 
metric pressure — about 5 in. below that of sea- May ; Nice is to be avoided ; Cannes is un- 
level ; {h) dryness of air ; (c) purity of air ; certain ; Hyeres is very windy in February 
(d) coldness of air ; (e) diaphaneity and dia- and March ; San Remo and Mentone are 
thermancy of air ; ^ air-stillness. This air- probably among the best places on the coast, 
stillness has probably received far too little Dr. Samways, of Mentone, has seen some 
attention ; when the snow has fallen at Davos excellent results, and points out that the 
the stillness is remarkable, contrasting with climate is by no means a marine climate ” 
what is found in some other high-altitude in the usual sense, since the winds are so 
stations which have given less satisfactory predominantly from the mountains, rendering 
results, the air dry and bracing. Nervous, “ highly- 

Here also it is necessary to recall the sort strung” persons and bad sleepers, however, 
of cases which should not be sent to the high may find the Riviera too '' exciting ” for them. 
Alps, because, whilst powerful for good in suit- With regard to mnaUma at home and abroad, 
able instances, these altitudes are powerful for it is still very difficult to make comparisons, 
harm in unsuitable cases. Such are — (a) Cases The statistics are not yet easily comparable, 
of recurrent haemorrhage from a cavity ; (h) and enthusiasm seems sometimes to lead to 
the acute stage of phthisis in any form ; (c) over-statement. So far as I can observe, 
the “ erethric ” constitution at any stage ; thase sanatoria placed with due regard to the 
(d) laryngeal cases as a rule ; (e) advanced cases ; avoidance of the unfavourable conditions enu- 
(f) cases with marked emphysema ; {g) cases merated at the beginning of this section (p. 255) 
with albuminuria ; (A) cases with intestinal have attained the greatest measure of success, 
irritation ; (i) cases with general bronchial But a (sireful investigation is required. The 
irritation ; (j) elderly persons ; (/•) persons w'ho statistics of tlie Cerman sanatoria published in 
cannot stand cold easily. 1901) show that their results were far from 

(2) In early cases with recurrent hsemor- uniform, and although, with the information 

rhages, after some weeks have elapsed since given, it is impossible to reach really definite 
the last haemorrhage (w'eeks which may have conirlusions as to the causes of the differences, 
been well spent in a sanatorium), the Alps may the differing climates of the districts dealt 
be advised. with may plausibly be held to be in part 

(3) Early cases which have originated in res})onsible. 

pleurisy or pneumonia should also be sent to Attention must here be drawn to some re- 
the Alps. markable figures published by Dr. Saugman 

(4) Early cases, uncomplicated, with little from the Vejlefjord sanatorium in Denmark, 

or no fever, in weakly persons, tf they do This institution stands near the northern shore 
feel cold easily^ may also do well at Davos, of the Vejlefjord on the Danish east coast, ap- 
But usually a warmer climate will have to parently in considerable shelter. The results 
be recommended. If sent to Davos, they are said to be as favourable as those obtained 
should break the ascent at some intermediate at Davos ; they are also said to be unusually 
altitude, such as Ragatz (1,700 ft.) or Wesen permanent. One cannot but remembeTi i|k 
(1,425 ft.). If Davos be decided against, they considering possible causes for this, tiw fart 
may be sent to Egypt, the Riviera, or to a that in Denmark unique measitfes have beak 
sanatorium. The season in Egypt is an taken to secure for the population a tubap^rtllf 
exceptionally short one ; patients arrive in free milk supply. . , f 
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(5) Post-influenzal cases with considerable North America, Australia, and New ^al^d 

irritation are said to do particularly well on have in operation laws relating to p isicw 
the Riviera. would-be immigrants which had better be 

(6) ** Catarrhal phthisis ** is the one variety studied before advising patients to go to them, 

of the disease said to do well in Madeira. But The Canaries have cBmates which are very 
Madeira has a risky climate, and it may prob- diverse. Las Palmas, in Grand Canary, is well 
ably be wiser to send the patients to sheltered deserving of attention. It is dry and sunny 
pai^ of Torquay or Sidmouth. Case^ with a with little wind or rain. To class it with 
tendency to diarrhcea must avoid Madeira. Madeira is a mistake. 

(7) Patients who are the subjects of “ scrofu- Sea voyages can no longer be safely ad\ised, 

lous ” phthisis may spend the winter on the except as a means of conveyance to other 
Riviera and the summer at sheltered sanatoria countries. They have proved curative, it is 
in the eastern and south-eastern English true, in many instances, but the percentage of 
counties. success has been less than on land, and in 

(8) Sufferers from fibroid phthisis will prob- bad weather the hardships are considerable, 
ably do as well on the Riviera as anywhere. especially for women. 

(9) Cases of bronchiectatic phthisis perhaps Home climates for phthisis . — Whether for rich 

do best in Egypt. or for poor, the majority of cases will probably 

(10) In phthi^ with emphysema the patients continue to be treated in this country. There- 
progress satisfactorily on the Riviera or in fore it is the more regrettable that we cannot 

say definitely that, for such and such a type 

(11) Patients suffering from laryngeal phthisis of case, this or that locality is best. Until 

may do well at Mentone or San Remo, or under reliable statistics are forthcoming of sana- 
akilled treatment in a well-placed sheltered torium results, reasonably comparable, for a 
sanatorium. period of, say, ten years, from different parts 

(12) Elderly patients will find the Riviera or of the country, knowledge will remain thus 

Egypt their best wintering place. imperfect. 

(13) ** Erethismic ” patients find that Egypt At the same time, it is possible to say 

suits them best. that the desirable conditions for a consump- 

(14, 15) Ancemic patients, and patients with tive’s place of residence, both during treat- 
heart disease, arterial degeneration, etc., should ment and after ^ are a dry soil, pure, dustless, 
probably choose the Riviera or Egyj)t. fogless air, abundant sunshine, ])rotection from 

It will be observed that a very limited list wind, especially from rainy wind, and a posi- 
of looahties for phthisis cases has hero b(jcii tion at least a quarter of a mile inland from 
given. By thus confining attention to a few the sea. It is probably worth while to choose 
places, needleiw complexity is avoided and a district in which phthisis mortality is low, 
only resorts with well-established reputations and where good resason exists for believing 
are cited. There are, however, other foreign that this low mortality is at least partly due 
resorts either possessing unquestioned merit or to climatic factors. 

at least so well known that patients will in- Besides these general rules, some local and 
quire about them. The chief are as follows : seasonal indications may be added. For the 
The high Andean valleys of Peru perhaps offer more vigorous patients, and especially in 
the finest climates for phthisis in the world, summer, the cast and north-east of our islands 
and now that good railways and steamers are are 2 )erhaps best. Such places as Nairn, 

available and the isthmus of Panama is shorn Braejnar, and the Dee Valley, Kingussie, the 

of ito malaria and yellow fever, a fresh oppor- East Anglian and Kentish coasts, may be 

tunity of using them arises. Jauja can be specially pointed out. But Hastings, the north- 
reached from London in little over a month, east of Dartmoor, and Malvern also deserve 
Whoever goes, however, should be prepared mention. 

to rough it. ^ South Ahica has, in its high In winter and spring, and generally for the 
tablelands, climato of undoubted value. But less robust, the southern counties of England 
accommodatipn is limited, living dear, and furnish satisfactory conditions. Sheltered^rts 
raplo;^ent not easy to get. The coast must of Penzance, Paignton, Torquay, Sidmouth, 
be^ avoided. Ceres, Middelburg, Craddock, and Ventnor, Bournemouth, and dry sunny valleys 
Aliwal North ue among the best-known re- in their vicinity, afiord considerable choice, 

sorts. Natal is not to be leoouunended. 3. Ftathiais patients who most for 
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thomselvei whether or not to remain at home.— 

These may be classified as— (1) patients with 
early phthisis and some albuminuria, (2) 
patients with advanced phthisis, (3) patients 
with recurrent hfismorrhage from a cavity. 

Practical difficulty arises in tliese cases 
chiefly with regard to foreign resorts. We 
may therefore content ourselves with a brief 
recommendation of places abroad. 

(1) Patients with early phthisis and some 
albuminuria had better choose the Riviera 
or Egypt. 

(2) Those with advanced phthisis had better 
let the Riviera be their limit of distance, 

(3) Those with recurrent hssmorrhage from 
a cavity will be safest in some sanatorium. 

Pneumonia (chronic).— The high Alps are 
best for the young, Egypt and the Riviera for 
the elderly. 

** Rheumatism ” (chronic), including the 
various complaints commonly so called, re- 
quires a warm, dry climate. Helouan, near 
Cairo, pro])ably owes its usefulness to its 
climates as well as to its baths. Certain sea- 
side places do not agree. 

Scrofula is generally best treated at the 
seaside all the year round. The east and 
south-east coasts of England possess admirable 
climates. The coast of Than<5t, at Margate 
especially,^ enjoys a well-earned reputation. 

Skin difoaies (chronic). — Mere change of 
air and scene, with rest, may benefit chronic 
urticaria. Eczema is usually made worse by 
damp, cold, and wind ; also, at first at least, 

by sea-air. nr 

William Gordox. 

OLINIOAL BAOTERIOLOQY AND PA- 
THOLOGY (sea Bacteriology and 
Pathology, Clinical). 

CLUBBED FINGERS AND TOES.— This 
term implies an enlargement of the terminal 
phalanges of the fingers and toes. The nails 
are (‘urved latiirally and longitudinally, and are 
sometimes spoken of as “ filbert-shaped.” The 
condition occurs in chronic heart or lung dis- 
ease. In the former, it is especially marked 
in congenital affections ; in the latter, in 
bronchiectasis, fibroid phthisis, and other forms 
of fibrosis, old-standing empyema, pleuritic 
adhesions, and emphysema. It is generally 
associated with chronic cyanosis. Pulmonary 
osteo-arthropathy may also be present. In 
hepatic cirrhosU, especially in children, clubbed 
fingers and toes are occasionally met with. 
Hanot’s biliary cirrhosis is the type most often 


cone 

accompanied by this abnoimality. A pNPr 
ticular form of familial and hereditary erai^ 
bing unaccom^nied by symptoms has been 
described. Opinions are divided as to whether 
digital clubbing is due to chronic venous 
congestion or to^ the local effects of tordns. 
It is usually persistent, but may be transitory. 

Frederick Lanobcead. 
OLUB-FOOT (see Talipes). 

OOOAINE HABIT (see Drug Habit). 

OOOAINE POISONING («ee Poisons and 

Poisoning). 

OOCCYGODYNIA (see Neuralgia). 
OCELIAO DISEASE (see Morbus Cceliacus). 

COITUS, PAINFUL OR DIFFICULT 

(see Dyspareunia), 

COLD, OOMMON (see Coryza). 

OOLIC. — A severe abdominal j>ain occurring 
in paroxysms of short duration. The forms 
usually recognized are renal, biliary, and 
intestinal, renal and hilianj colic being due 
to disordered peristalsis of the ureter and 
bile-duct respectively, usually in association 
with the passage of a calculus. In renal colic 
the obstruction in the ureter may be due to 
kinking, cither through hypermobility of the 
kidney or over an aberrant renal vessel. Pan- 
creatic colic, which results from the passage 
of a pancreatic calculus, is rare. Pain re- 
sembling colic to some extent may be pro- 
voktui by the abdominal crises — gastric, in- 
testinal, or ureteric — of tabes, or may be due 
to angina abdominis or be referred to the 
epigastrium in angina pectoris. Intestihal 
(•.oli(5 owns many causes, but occurs more par- 
tuiularly in inflammatory conditions of the 
bowel, such as enteritis, dysentery, and ap- 
pendicitis, or when within the bowel are 
irritating contents such as indigestible or 
decomposing food, unripe or overripe fruit, 
purgatives, irritant poisons, or bacterial toxins 
as in summer diarrhoea. Flatulence is some- 
times a sufficient cause, especially in infanta. 
Lead-poisoning provides a special form. Both 
nervous diarrhoea and spasmodic constipation 
are sometimes accompanied by colic ; in the 
foriner a hurried peristalsis occurs immediately 
after the taking of food, and severe abdominel 
pain, colicky in nature, may immediately he 
complained of, and be relieved by the 
cipitate passage of a stool. The xdat' 
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of cold and iert to attacks of colic is well 
defined but difficult to explain, k some 
patients a sudden cold spell beialds with great 
regularity abdominal pain of this nature, 
whilst others react in the same manner to a 
rapid rise of atmospheric temperature. 

It is in the nature of colic to be sudden and 
severe, doubling the patient up in its intensity, 
causing nausea and sweating and sometimes 
pallor, a quick, feeble pulse, or even syncope. 
Infante may become blue, semi-conscious, or 
convulsed. Collapse niaj' follow repeated at- 
tacks. Abdominal tenderness is often absent ; 
it may be obvious in severer attacks, especi- 
ally if they are repeated, but does not amount 
to that which accompanies peritonitis. 

The diagnotit of colic is dealt with in the 
article on Abdominal Pain, Diagnosis of, 
and the several fomxa are described in detail 
under their appropriate heads (gee Urinary 
Calculi: Gall-stones; Appendicitis, etc.). 
Treatment. '-The treatment of intestinal 
colic as a symptom may be considered here, 
though a warning must be given at the out- 
set against the symptomatic treatment of colic 
while its c^use is still in doubt. This apjdies 
especially when a susjncion of appendicitis 
or other disease requiring surgical treatment 
arises, for the use of ojuates — the drugs most 
likely to give immediate relief — may mask 
the symptoms and lead to dangerous or fatal 
delay, while purgation may be equally inimical. 

If the colic is not accompanied by diar- 
rhoea, it is a wise procedure to begin treatment 
by the administration of a large s(*ap-and- 
water enema ; this may bring away hard and 
scybalous masses and lead to the passage of 
flatus, the colic being thereby ended. If the 
colic continues, or if diarrhoea is presfuit. 
castor oil (| oz.) combined with 10 min. of 
laudanum or liq. opii sedativus will often 
prove successful, and at the same time rid the 
bowel of its disturbing contents. Oj)ium in 
one or other of its forms is unquestionably 
the surest means of allaying the jiain, and 
of those none is more efficacious than chloro- 
dyne (tinct chlorof. et morph, co.) in 7- to 
10-min. doses. If the offending material re- 
main in the bowel, however, the colic is likely 
to appear again. For this reason, ojiium should 
if possible be deferred until free jmrgation 
has been obtained, unle8.H it be combined 
with castor oil. 

Heat applied to the abdominal wall often 
relieves ; it may be in the form of hot bottles, 
fomentations, poultices, or a mustard plaster. 


The same is true of gentle massage with th, 
palm of the hand anointed with warm olive 
oil, a method especially useful in infants. 
The colic of “ nervous diarrhoea ” may be 
j)re^•ellted in many cases if meals be taken 
regularly and slowly, very hot or cold food 
avoided, and small doses of potassium bromide 
given regularly thrice daily. A valuable pro- 
phylactic measure for those who suffer from 
colic with sudden heat or cold is the so-called 
‘‘cholera belt” Frederick Langmead. 

COLITIS. — Clinically, the varieties of colitis 
met with fall into three groups, though numer- 
ous minor forms are encountered. They are — 

1. Simple colitis. 

2. Mucous colitis. 

3. Ulcerative colitis. 

1. Simple Colitis 

This form of colitis consists in a catarrhal 
inflammation of the mucous lining of the whole 
or a ])art of the colon. The disease may be 
primary, or may occur as a comjdication of 
some other disease, such as nephritis, diabetes, 
pneumonia, etc. It usually starts acutely, but 
if untreated may become subacute or even 
chronic. It may follow some dietetic indis- 
cretion, exposure to cold, or the use of violent 
purgatives. 

Symptomatology.-*' The sym]>tonis vary 
mucli in severity. In moderately sev<Te cas<\s 
there are abdominal j)ain and tenderness, often 
most pronounced along tlie course of the colon 
or a part of it, such as the sigmoid flexure. 
l)iarrlia?a occurs, the motions consisting some- 
times of mucus mixed with blood. Tlie 
temperature is often rais(*d, and there may be 
febrile symptoms. In severe cases there may 
be profuse heemorrhagic diarrhina and collapse, 
whilst, on the other hand, it is ])robable that 
some cases of transient colicky diarrhoea are 
mild examples of a combined entero-colitis. 

Treatment consists in n^st in bed, liquid 
diet, the ap 2 >lication of hot stuj>es and {ioultioes 
to the abdomen, and the administration of 
sedatives such as bismuth salicylate in com- 
bination with ne])enthe or tincture of opium. 

If there is much pain a starch-and-opium 
enima or a morphia sup^xisitory should be 
employed. 

2. Mucous Colitis 

Mucous (colitis, known also as Muco-mem- 
branous Entero-colitis, Membranous Catarrh of 
the Intestines, Tubular Diarrhoea, is character- 
ized by the passage of mucus from the bowels. 
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the occurrence of attacks of abdominal pain, 
often severe, and the presence of various 
di^stive disturbances. 

Etiology and pathology^-'The condition 
is more common in women than in men, and 
is met with principally between 25 and 45 years 
of age. A majority of the cases present 
marked neurotic symptoms, and this, coupled 
with the fact that in some cases no patho- 
logical lesion has been found in the colon, gave 
rise to the view that the disease was essentially 
one of the nervous system ; but more recently 
it has been recognized that in most cases some 
pathological lesion is present and is the essen- 
tial cause. According to Mummery, the term 
mucous colitis denotes “ a collection of symp- 
toms, which may be due to many different 
j)athological conditions of the colon, of widely 
different characters.” Among these conditions 
are (a) chronic catarrhal colitis ; (h) chronic 
appendicitis: in many cases it is probable 
that appendicular inflammation is primary, 
and colitis secondary, due either to the pas- 
sage of inflammatory products from the a])- 
})endix into the colon or to adhesions ; (c) 
])ertioneal adhesions : those are not an un- 
common cause and may follow operations, or 
be secondary to peritonitis, or to disease of 
pelvic organs ; (d) such rarer causes as enterop- 
tosis, intestinal parasites, and carcinoma of 
the colon. Much importance must be attached 
to chronic constipation, and in the opinion 
of von Noorden it is such a potent factor 
that the colitis will be cured as soon as the 
constipation is got rid of. Irritation by power- 
ful purgatives, or by the products of bacteria 
from a septic mouth or elsewhere, may also 
play a part. 

Symptomatology* — The most characteristic 
symptom is the passage of mucus per anum. 
A little mucus in the motions may have been 
noticed for years before other symptoms 
develop, more es|)ecially if constipation exists. 
As the disease advances it becomes more 
abundant, and may be passed as soft glairy 
material, alone or mixed with faEJces. Some- 
times abundant mucus of this fonn j)ersists 
more or less permanently for years, and, to- 
gether with general abdominal discomfort, loss 
of weight, an»mia, and general ill-health, 
constitutes the entire symptomatology. More 
often the mucus appears at times only, in the 
form of shreds and membranes, which may 
prove to be casts of the bowel ; even solid 
cylindrical masses, a foot or more in length, 
are passed occasionally. The membranes are 


often tough and even fibrinous in appMunMe^ 
but they are composed solely of mucus with a 
few desquamated epithelial cells. The ap- 
pearance of mucus in the membranous form is 
usually accompanied by spasms of abdominal 
pain which constitute the second great feature 
of the affection. It varies in severity, some- 
times being merely an exaggerated form of 
the habitual abdominal discomfort, and at 
others so severe as to produce profound col- 
lapse, and even to simulate an acute abdominal 
catastrophe. All grades of attacks between 
mild and severe occur, those of moderate 
severity being most frequently met with. 
They are caused by the violent peristaltic un- 
rest of the colon directed to the separation 
and expulsion of the membranes which are 
closely adherent to its surface. The third 
great symptom is irregularity of the bowels. 
In almost all cases there is a history of long- 
standing constipation, possibly alternating with 
occasional severe diarrhoea. Inquiry will gener- 
ally show that, even when diarrhoea has been 
present, hard scybala have been passed with 
the liquid motion, which points to the irritation 
of these masses as the cause of the diarrhoea. 
Habitual intestinal discomfort is seldom ab- 
sent ; it is variable in character and in its 
time of onset, and worrying in nature. The 
general health suffers, and, together with the 
aneemia and emaciation which develop, there 
is frer{uently pronount^ed neurasthenia. The 
patients’ symptoms come to dominate their 
entire existence. Peevishness and irritability 
follow, and a picture of neurotic invalidism 
in the most pronounced form is finally pro- 
duced. In women some form of uterine 
trouble is usual. 

Physical examination of the abdomen re- 
veals nothing characteristic, but evidence may 
be found of one or more of the pathological 
conditions already referred to as possible 
causes. Alternate dilatation and oonstriction 
of the colon, and csi>ccially of the csscum, may 
be felt. 

In a certain proportion of cases, usually of 
the severe ty(>e, intestinal sand of a gritty 
nature and reddish colour may be evacuated. 
Its passage is usually accompanied by con- 
siderable pain and some bleeding. The exact 
significance of this sand is not understood. 
It is undoubtedly met with independently of 
mucous colitis. Analysis shows that it consists 
of the phosphates of calcium and niagneaii]ii4 
and of about 50 per cent, of or^nic znattyl^ 
with traces of urobilin. 
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fUmgn»mt » — Thin u seldom difficult, though enema, or an injection of half a pint of warn 
ft will frequently be impossible to determine olive oil. The enema usually onn^ away 
the exact pathological condition underlying most of the irritating mucus, and is followed 
any given case, and some associated condition by a period of quiet sleep, 
such as uterine disease, or nephroptosis, may Diet. — Wlien they commence systematic 

overshadow the sjmiptoms of colitis, especially treatment, many patients are thin and emaci- 
in the earlier stages, and appear to be the prim- ated not merely from tlieir disease, but from 
ary or sole morbid condition present. Tuher^ having voluntarily out down their diet in the 
evioua peritonitis, particularly its adhesive belief that one article of food after another 
form, though not very common in adults, may is responsible for their suffering. For them, 
closely simulate mucous colitis. Much mucus undoubtedly, a more generous diet is required in 
may be passed, and there may be attacks of order to increase their strength and resisting 
colicky pain caused by pressure of the adhe- power, but few English patients can tolerate 
Bions on the intestinal coils. As a rule, how- the bulky diet advocated by Langenhagen. 
ever, a careful abdominal examination, and It is wise, indeed, to supplement the diet 
the existence of symptoms pointing to tuber- gradually. A moderate amount of cream, butter, 
oulous disease, such as a rise of temperature, and bacon fat may be given ; junket and milk, 
will enable a diagnosis to be madci. The a(;ute if liked by the patient, may be taken in abund- 
attacks of spasmodic pain may simulate tn- ance ; if ordinary milk disagrees, butter-milk 
testinal obstruction, or even the perforation of or Bulgarian milk may be tried. In many 
a hollow viscus. The history of previous cases the farinaceous soups advocated by 
attacks, the passage of mucus, and a careful Combe of Lausanne are most useful ; they 
examination should suffice for the avoidance can be made with rice, oatmeal, barley, tapioca, 
of* this error, lentil flour, etc., and either with miik or with 

Prognotit*— :If a case is recognized early water ; the special Swiss preparations are now 
and is at once submitted to approjiriate obtainable in England. Eggs, more especially 
treatment, a favourable result may be antici- the yolks, may be taken, and, provided there 
pated within six months or a year. Old- is no evidence of great intestinal decomposi- 
establiahed and severe cases arc very intract- tion, fish, chicken, and tender meat. If there 
able, though uncomplicated mucous colitis is much ansBrnia, raw-meat j uice may be orfered. 
never proves fatal. It is (common to meet Stale white bread toasted and rusks soaked 
with cases that have persisted for ten years in milk are allowable. Raw vegetables, fruit, 
or more, during which there ha^'e generally and all obviously indigestible substances should 
been periods of comparative health followed be avoided at first. Among beverages, milk, 
by fr^h exacerbations. Prolonged and (jare- weak tea, cocoa, and saline waters such as 
ful treatment usually ameliorates even the those of Kissingen and Homburg, are the best, 
worst cases. Thorough mastication, and rest, both before 

Treatment. — First, it is important to and after meals, should be enjoined. 
estinuiLo the effect of any pathological condi- Even more important than diet is the main- 
tion present, and to treat it. For example, if tanance of a regular action of the botvels. 
there is sufficient evidence to show that chronic Powerful aperients are to be avoided. In 
appendicitis is the cause, appendicectomy many cas(js liquid paraffin, J oz. twice or three 
should be performed, and a complete cure may times daily, will prove most satisfactory ; but 
Mult, though more frequently there is only if more is" required a small dose of castor oil 
improvement and further treatment is re- may be given each morning, or a teaspoonful 
quired. In other cases peritoneal adhesions of the old-fashioned senna prune conserve. A 
or enteroptosis may be present, and must be few patients find that a saline draught in the 
dealt with, the former by operation, the latter morning agrees best, and is less unpalatable 
by the use of supporting belts. The treatment than either paraffin or castor oil, but it is 
of the acute attacks of pain consists in abso- usually less efficacious. “ Regulin,” a pre- 
lute 1 ^, the administration of a hypodermic paration of cascara and of agar-agar, and 
injection of morphia or of omnopon, and “ thaolaxine,” a somewhat similar compound, 
hot applications to the abdomen. A supposi- are also useful ; their action, like that of 
tory containing extract of belladonna gr.) liquid paraflSn, is largely mechanical. At the 
may also prove useful, and, when the pain beginning of a course of treatment* olive oil 
becomes leas acute, a hot soap-and-water enemata are most useful ; 10-16 oz. of warm 
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oil should be injected slowly into the bowel often disappointing in its results. The operation 
at night, and if possible retained till morning, has the merit of being oompaiatively safe, and 
The oil helps to soften hard scybala, and prob- is easy to perform. Many, therefore, will like ' 
ably also acts as an emollient to the colon. to try this procedure before having recourse 
In cases where pain is not too severe, massage to the more serious step of colectomy. Other 
of the colon is useful. It must be commenced operations are csocostomy and ileo-sigmoid** 
in the most careful manner, as it is impossible ostomy. The former, even in favourable oir- 
at first to foretell if it will irritate the bowel, cumstances, may leave the patient in a moat 
General massage also is of use in improving uncomfortable condition from the passage of 
the general nervous tone. fluid teces on to the abdominal . wall ; the 

Colonic lavage is carried out systematically latter is by no means free from danger, and 
at many spas, and, carefully performed, is the short-circuited colon may become filled 
beneficial if a limited course only is prescribed, with regurgitated feeces. 

If the patient cannot go to a special resort, the 

lavage may be done at home, j)lain warm saline 3. Ulcerattvr Colitis 

being employed, or some simple astringcmt Uhjcration of the colon is not uncommon, 
such as borax gr. to the pint), or solution and the following varieties are recognized, 
of protargol(J percent.). In no case should the viz. (a) foUicidar idcerationy which is usually 
lavage be carried out for a longer period than secondary and is rarely recognizable clinically, 
three weeks. Unnecessary and prolonged wash- though diarrhoea may be present as a symp- 
ing out of the colon is likely of itself to produce tom ; (b) stercoral ulceration : (c) vascular ul- 
catarrhal colitis. ceration, which is the result of either venous or 

Vaccines, — ^Attcmy)ts have been made to arterial disea.se, and is met with in cirrhosis 
treat this disease by means of vaocin(^s. The of the liver, and in cases of embolism of 
organism usually found is a variety of the the mesenteric arteries ; (d) trophic ulceration, 
colon bacjillus, but occasionally strcptoooctji are occurring in the course of diseases of the 
present in the mucus in abundance. Unless nervous systcun, and usually accompanied by 
actual inflammation of the colon is the main the passage of bloodstained mucus from the 
pathological change, it is unlikely that vac*'Cines bowel ; (e) the ulcerative colitis of enteric 
will prove of much use, but in conjunction with femr, of tuberculous enteritis, and of syphilis ; 
other measures they are worth a trial ; some (/) malignant ulceration, 
cases appear to be benefited. There exists also a group of diseases charac- 

Bulgarian milk agrees well with many terized pathologically by ulceration, more or 
patients, and undoubtedly the intestinal flora less diffuse, of the colon, and by general oatar- 
may be modified by its use. The exaggerated rhal colitis, and accompanied by distinctive 
claims made for it have not been substantiated clinical features. This group includes (a) 
by experience. Tonics may be given, and every amfBbic dyserUery, (6) Jxicillary dysentery, and 
step should be taken to improve the general (c) ulcerative colitis proper. Much difference of 
health. Fresh air and moderate exercise are opinion exists as to whether bacillary dysen- 
obviously beneficial. Formerly intestinal anti- tery and ulcerative colitis are identical diseases, 
septics were much recommended, but tliey are but in any case it is important to recognize 
of little or no use. The best means of pre- that an acute and serious form of ulcerative 
venting excessive intestinal putrefaction consists colitis does occur sporadically in this county, 
in ensuring thorough and regular evacuation. This condition is the only form of ulceration 
Surgical treatment. — In some oases, in spite considered in tliis article. (See also Dysen- 
of every care, and the most scrupulous atten- tery.) 

tion to medical treatment, the patient remains Etiology and pathology.— Ulcerative col- 
a chronic invalid, and life is rendered almost itis is most frequent in adult life, and equally 
intolerable by the extreme abdominal discom- common in m^es amd females. Nothing is . 
fort and the frequent passage of mucus. For known of its etiolo^, but it is proteble that ' ; . 
these surgical treatment should be considered, prolonged constipation is a predisposing oanss. 
The best operation is excision of the colon ; it Pathologica^y, intense inflammatioxi of tha 
is, however, a very serious procedure, and mucous linin g of the ^lon exists thzoiu^OiM • 
should never be undertaken until everything the whole or part of its extent. Ths 
else has failed, and after the patient has been and extent of the ulcemtion is most vaiiiiMHI.', 
fully informed of the risks. Appendicostomy is Sometimes only scattered uloezs existi^ 
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in other cases whole tracts of the colon may 
be denuded of their mucous membrane, save 
for shreds persisting here and there and re- 
sembling polypi owing to the depth of the 
adjoining ulceration. Perforation is met with 
comparatively frequently. In cases of long 
duration the wall of the colon may be thickened 
and leathery in appearance, due to fibrous 
changes in its wall. 

Symptomatology. — The most important 
symptom is diarrhcea. It may start suddenly 
or gradually, but, when the disease is fully 
developed, from six to twelve motions daily 
may be expected. The motions are foetid, 
dark-coloured and fluid, and contain altered 
mucus and blood. Shreds and sloughs of 
mucous membrane may also be seen, and, 
microscopically, collections of jms cells. At- 
tacks of griping abdominal })ain precede or 
accompany the motions, and as a rule some 
tenderness is found on pressure over the colon. 
The patient soon develops the gen<^ral symp- 
toms of severe illness. There are wasting, 
anaemia, loss of api)etite, irregular temper- 
ature, sweating, and vomiting; according to 
some writers, hiccough is a common sjinptom. 
Unlike tropical dysentery, tenesmus is not 
often complained of, and as a rule the motions 
are more faecal in character than in dysentery. 
The most common complicating disease is 
interstitial nephritis. 

Diagnotit. — This is seldom difficult, and 
if a sigmoidoscope is employed no doubt should 
exist in differentiating the disease. With this 
instrument, which must be used with extreme 
care, the swollen congested mucosa may be 
seen, and actual ulcers may be detected. In 
cases which start veiy acutely, intmausceptwn 
may be suspected, but the absence of obstructive 
symptoms, and the fact that intussusception 
is most frequent in childhood, should eliminate 
this possibility. Malignant disease of the colon 
may also give rise to difficulty, but its symptoms 
seldom set in so acutely. 

Pro||iiotU« — Ulcerative colitis has a high 
mortality. The duration of the disease varies 
from a few days to as many years, but “ the 
patient is usually dead within eight weeks 
from the commencement of the illness ” (Hale 
White). However, a chronic variety with 
occasional acute exacerbations is not infrequent. 

TrMtmaiil. — ^Hitherto treatment has met 
with but scant success. Of late many surgical 
procedures have been advocated. These in- 
clude appendicostomy, cascostomy, colostomy, 
and ileo-sigmoidostomy. In very acute cases 


probably the best course is to perform an imme- 
diate colostomy, whilst in less acute oases 
medical treatment may be tried, but if it 
fails surgical intervention should not be long 
delayed. Medical treatment includes complete 
rest, careful dieting with articles of food that 
leave little residue, such as milk, eggs, jelly, 
milk puddings, and chicken tea, and the applica- 
tion of hot stupes or poultices to the abdomen. 
The pain and diarrhcea must be relieved by the 
free administration of opium, with which may 
be combined bismuth salicylate. Some writers 
strongly advocate the free use of calomel in 
the earlier stages of the disease. Washing out 
of the bowel is often too painful to be borne, 
but may be attempted with plain saline solu- 
tion or a weak solution of argyrol (1 per cent.). 
If bBBmorrhage is severe, tincture of hamamelis, 
2 dr. to 1 pint, or diluted adrenalin, 1 dr. to 
1 pint, may be used in the douches, and in 
addition fresh serum (10-20 c.c.) should be 
injected hypodermically. Neither intestinal 
antiseptics nor artificially soured milk are of 
a j) parent value. 

Recently, ViOccines have been employed. The 
organism most commonly met with is the B, 
coli communis apparently in an unusually 
virulent state. Streptococci also occur. Im- 
provement certainly follows the use of vaccines 
in some cases, but relapse is likely to occur, 
and it is advisable when this treatment meets 
with success to persist in it, using increasing 
dose^s even after the patient seems perfectly 
recovered. The vaccine should always be an 
autogenous one. Anti-colon-bacillus scrum 
has so far not proved valuable, but some 
8uc;cess has been claimed for the anti -dysenteric 
scrum prepared by th(i Lister Institute. 

T. G. Moorhead. 
COLLAPSE (see Shock and Collapse). 

COLLAPSE OF LUNQ (see Luno, Collapse 
of). 

COLLOIDS. Chemiitry of colloids. — 

The earliest examination of the properties of 
colloids was that of Graham in 1861. Graham 
distinguished colloids from crystalloids, the 
former being substances which crystallize with 
difficulty and which in a solvent do not dialyse 
through a j)archmcnt membrane, and the latter 
substances which are readily crystallizable and 
dialyse. We now know that many crystalliz- 
able substances form colloidal solutions under 
appropriate conditions, and, in speaking of 
colloids, we refer only to a definite physical 
state of matter into which probably all chemical 
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substances can be brought by the use of suitable 
chemical or physical method. Graham termed 
a colloidal solution a “ sol,” and gave the 
name “ gel ” to the jelly-like mass produced 
by the coagulation of a sol. Colloidal chemistry 
is now a subject of large dimensions, and it is 
imi^ssible in small space to do more than 
indicate the properties of matter in the colloidal 
state and outline briefly some of the parts 
playeil by colloids in the animal organism and 
in therapeutics. References are provided to 
sources where further information may be 
obtained. 

The distinction between true solutions, 
colloidal solutions, and suspensions depends 
on the degree of fineness or dispersion of the 
dissolved substance in the solvent. A true 
solution — i.e. where the solute is at least in a 
state of molecular disj)eTsion— appears, even 
in the ultramicroscope, optically homogeneous ; 
and it dialyses and diffuses readily. A colloidal 
solution is optically often turbid and in the 
ultrami<!roscope is heterogeneous, since it ex- 
hibits the Tyndall cone of light owing to dif- 
fraction from its suspended particles ; it does 
not dialyse or diffuse readily, but its components 
are not separable by ordinary filtration or by 
gravity. A suspension or emulsion is optically 
heterogeneous to the naked eye, it does not 
dialyse or diffuse, and its components are 
sej)arable by filtration or by gravity on standing. 
By the use of suitabh; dialysing inenibranes 
and of pressure, colloids may be subjected to 
ultrafiltration. Prom the size of the pores in 
thes<i membranes the sizes of colloidal particles 
have been found to lie between 200 /i/i and 
20 fip or even less {pp =s one-millionth milli- 
metre), and this has been confirmed by the 
Tyndall phenomenon, since the size of particles 
which will so diffract light must be less than 
lialf the wave-length of the visible rays. 

The two phases of a colloidal system may be 
variously solid, liquid, or gaseous, and we may 
have, as types of colloidal states, water of 
crystallization (liquid in solid), suspensions 
(solid in liquid), emulsions (liquid in liquid), 
tobacco smoke (solid in gas), fog (liquid in gas), 
foams (gas in liquid), etc. In colloidal chemis- 
try the dissolved substance (solute) is termed 
variously the “ internal phase ” or disperse 
phase,” and the dissolving substance (solvent) 
is* termed the external phase ” or “ con- 
tinuous phase.” The same substance may form 
at one time an internal phase and at another an 
external phase ; thus we may have a colloidal 
oil in which the oil is the internal phase in an 


external phase of water and, vice veisai a 
colloidal water in an external phase of oil ; the 
former condition may be illustrated by cream, 
the latter by butter. 

Colloidal solutions are divisible into sue- 
}>ension colloids and emulsion colloids. In 
suspension colloids (8us})enBoid or lyophobic 
colloids) the viscosity is practically the same as 
that of the continuous phase, and they are 
readily precipitated by the addition of low- 
}>ercentage salt solutions. To the suspensoids 
belong the metallic sols in general, and it is 
assumed that in these the disperse })hase is in 
the form of solid particles which are aggregates 
of molecules. Emulsion colloids (emulsoids or 
lyophilic colloids) |)ossess a viscosity higher than 
that of the continuous phase, and are precipi- 
tated only by high-percentage salt solutions. 
To the emulsoids belong the organic colloids, 
e.g. proteins, gelatin, gums, starch, soaps, 
etc., and in them the disperse phase is liquid. 
The two liquids forming an emulsoid system 
are not necessarily entirely discrete; in an 
albumin sol, for example, there is a continuous 
phase of a dilute solution of albumin in which 
are suspended minute globules (disperse phase) 
of a more concentrated albuminous solution, 
Le. the two phases contain both com})onents in 
different concentrations. The precij>itation or 
“ salting out ” of emulsoids by high-percentage 
salt solutions, e.g. NaCl, Am 2 S 04 , etc., is due 
first to the removal of water by the salt from 
the disj)erse phase to the continuous phase, 
with the result that the disperse phase becomes 
more solid and resembles a suspensoid particle, 
so that it is ])rccipitated. In many cases a 
reversal can take place and the precipitate on 
removal of the electrolyte redissolves. Weak 
solutions of albumin, when boiled, show only 
opalescence, but, on the addition of an acid or 
electrolyte, flocculation takes place by agglo- 
meration of the })articles, just as mist forms 
rain. The formation of gels is commonly 
found in emulsoids. Thus a strong solution of 
gelatin on cooling sets to a jelly which behaves 
much like a solid and resists, even under 
strong compression, removal of its contained 
water. Its sol conations have, therefore, been 
reversed, and the water has now become the 
disperse phase and exists as globules sur- 
rounded by a solid sponge-like continuous phase 
of gelatin. Many gelations are Teversible, but 
silicic acid sets to a gel which is irreversible. 
Many of the organic emulsoids wh^ dried 
exhibit the phenomenon of imbibition, e.g. 
gelatin. 
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PotitiTe ud mgative colloids. — The 

division of colloids into j;ositive and negative 
has more particular referenc<^ to the behaviour 
of suspensoids, which are readily thrown out of 
solution by electrolytes. Most substances in 
colloidal solution with water assume an ele(;tri(? 
charge, which is situated at the boundary 
surface between the two phases and originates 
in most cases from electrolytic dissociation. 
Thus, a c.olloidal particle of silicic acid in water 
consists of an aggregate of nioh^cules composed 
of silicate anions (— ) and hydrogen cations ( -f ) ; 
in this case, the more mobile hydrogen cations 
will migrate, leaving the j)artic]e as a multiva- 
lent anion. With basic colloids, c.g. aluminium 
hydroxide, OH anions will migrate and leave a 
multivalent cation. The migrating ions are, 
however, kept in close approximation with th(‘ 
leas mobile ones by electrical attraction, h<mc(‘ 
they cannot be removed by dialysis. 

The eleotrioAl charge of a colloidal j)artich^ 
may be estimated (a) b}^ its migration in 
an electric field— electrophoresis — a negative 
colloidal particle travels towards the anode ; 
(6) by precipitation with a known o})po8itely 
charged colloid — ^ferric hydroxide is a positive 
and arseniouB sulphide a negative colloid ; (c) 
by capUlary analysis with filter paper which has 
a negative charge. The olectricsd charge can 
be i^uenced by electrolytes ; thus a suspen- 
soid particle having little electric charge may 
in acids assume a positive charge and in alkalis 
a negative charge. Alteration of the electrical 
charge of suspensoid particles produces aggluti- 
nation, aggregation, and precipitation of the 
particles, and, if a salt be employed for this 
purpose, it is the ion having the opposite 
electrical charge to the colloidal particle which 
is the precipitant. The power of such ions as 
preoipitants increases in proportion to their 
valency. The mechanism of the precipitant 
action of weak solutions of electrolytes on 
suspensoids is thus connected w^ith the neutrali- 
sation of the charge on the suspensoid particles, 
and is an adsorption effect. The electric con- 
dition of the emulsoids and of inert insoluble 
particles is determined almost entirely by tbo 
reaction of the dispersion medium, i.e. the 
proportion in it of H and OH ions. Albumin, 
free from electrolytes, appears to have no 
charge, in acid media it assumes a positive 
charge, in alkalis a negative charge. While 
emulMids are not generally sensitive to wea.k 
solutions of electrolytes, the difference between 
them and suspensoids in this respect is not 
fundamental but is one of degree. In the 


phenomenon of heat coagulation, e.g. of pro- 
teins, the emulsoid first changes in character 
to resemble a suspensoid in that it becomes 
sensitive to electrolytes ; secondly, agglutina- 
tion of the colloid particles follows as a result 
of the action of the clectrol 3 ^s. 

The permanency of colloidal solutions depends 
on various factors. (1) Deposition is delayed 
by the small size of the particles, on which 
gravity, as against the viscosity of the external 
phase, has little effect. (2) The density of the 
external phase, if it is high, will incrcaEc 
the permanency. (3) Examination shows the 
particles to be in active motion — Brownian 
movement — which is the resultant of the 
impacts of the molecules in the external phase 
on the colloid particles. (4) The particles, 
having similar electrical charges, mutually repel 
one another. 

Surface tension and adsorption. — 

Colloidal systems exhibit very strongly the 
phenomena of surface tension and energy 
which are evolved at the surfaces of contact 
between the internal and external phases. 
Surface energy is proportional to the product of 
the surface tension and the surface area ; hence 
in a colloidal system where the internal phase 
is in a state of high dispersion (i.e. large surface 
with small volume) the internal energy’ repre- 
sented is considerable, and, in the case of a 
liquid disperse phase, th<^ internal comj)onent 
of the surface tension is great enough to confer 
a solid-like rigidity on th(5 particle. It is a 
well-known law that free energy is always 
reduced to a minimum, and this ai)plies to the 
surface energy in a colloidal system. One 
factor, the surface area, is reduced to a minimum 
by the assumption of the smallest STirface area 
(i.e. spherical shape) by the internal phase ; 
surface tension, the second factor, can he 
reduced in a fluid by the addition of soluble 
substances — a few inorganic salts, however, 
raise surface tension — ^and it has been found 
that, in order to achieve the maximum re- 
duction of surface tension, the molecules of 
the dissolved substance concentrate themselves 
upon the interface of contact between the two 
phases. This accumulation or surface con- 
centration of a substance at the boundary^ 
between two heterogeneous phases is termed 
adsorption. Adsorption is, therefore, merely a 
physical concentration of atoms or molecules 
on other molecules or surfaces, and any sub- 
stance, dissolved in a fluid which is in surface 
contact with another phase, will be concen- 
trated or adsorbed on that surface or series of 
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Burfaces if it can lower surface tension and 
thereby decrease the free energy. If there 
are several dissolved substances, all will be 
adsorbed at the interface, but in pTO}x>rtion to 
their power of lowering surface tension ; and, 
in consequence, one a^orbed substance can 
be displaced by another which has greater 
powers of lowering surface tension, and, if a 
dissolved substance such as certain inorganhf 
salts raises surface tension, its concentration at 
the interfacje will actually be lowered - negative 
adsorption. Adsorption requires time for its 
accomplishment. The rate of adsorption in- 
creases, but the quantity of adsorption dimin- 
ishes, with rise of temj)crature. Being merely a 
concentration, adsorption is usually reversible, 
but it may Income irreversible, as was shown 
by Ramsden's experiments in w’hicli white of 
egg, sajKmin, and quinine were deposited in 
solid form in contact with air to form a rigid 
surface film. 

Hitherto we have dealt purely with surface 
energy as the cause of adsorption, but any 
procicss which diminishes free energ}’ — ^whatever 
its nature — at an interface will tend to take 
place. The boundary face between two im- 
miscible phases is always the seat of electrical 
forces, and, as we have seen, colloidal particles 
possess electrical charges ; hence, any process 
which can reduce the electrical energy at the 
surface will be liable to occur, and, if the surface 
has a negative charge, for example, positively 
charged bodies (cations) will be adsorbed 
upon it so as to annul the charge. Similarly, 
chemical reactions will be favoured at inter- 
faces if th(».y lower the chemical potential there. 
The various forms of energy which give rise to 
adsorption may of course all be present at the 
same surface. It will now be apparent that we 
may obtain adsorption compounds consisting 
of, for instance, two colloidal particles of 
opposite electrical charge in close apposition or 
agglutinated. Such comiK)unds differ from 
true chemical combinations in the variability of 
their (lomposition. Artificial laccase, an oxid- 
izing enzyme, is an example of an adsorption 
compound between giuu and colloidal man- 
ganese hydroxide. Adsorption takes place with- 
out any chemical action, but a chemical reaction 
may follow adsorption and be directly attribut- 
able to the close approximation of the reacting 
molecules brought about by the adsorption ; 
thus, in catalytic reactions, two substances 
capable of reacting are adsorbed on the surface 
of a third, where, being in intimate contact, 
they combine without altering the adsorbing 


surface. The rate of such chemical leactioiui ia 
naturally dependent on the rate of adsorption. 

Propantion of coUoidt.—The essential 
object to be attained in preparing a substance 
in the colloidal state is a definite degree of 
dispersion ; the use of freshly distilled water 
and absolutely clean hard glass apparatus is 
essential. Only a few methods can be given 
here : (1) By adding a solution to a liquid in 
which the solute is insoluble, e.g. an alcoholic 
solution of gamboge added to water. (2) By 
the action of various reducing agents — as 
hydrogen, carbon monoxide, form^dehyde, 
hydrazin hydrate — on solutions of the salte of 
heavy metals, e.g. a l-per-cent. solution of gold 
chloride is neutralized with dilute sodium 
carbonate and a weak (1 -in-4,000) hydrazin 
hydrate solution added drop by drop. By this 
method the suspensoid must be prepaid in 
dilute solution and, before concentration, the* 
electrolytes dialysed out. (3) Many other 
chemical methods are used, e.g. hydrolysis, 
action of sulphuretted hydrogen, tannic acid, 
etc. (4) Electric-arc dispersion. Two elec- 
trodes, e.g. of gold wire, are adjusted below 
water to a 1-mm. arc and a current of 30-40 
volts and 8-10 amperes passed ; while the arc 
lasts purple rod clouds are evolved from the 
cathode wire, Svedberg employs the induced 
current from a large faradic coil connected in 
parallel with a glass, condenser, the electrodes 
dij) into the vessel containing the fluid, and the 
metal is placed in small grains at the bottom of 
the vessel. (5) Mechanical disintegration has 
been used by Kusel, who ground metals finely 
between ball mills and treated them alternately 
and repeatedly with strong alkalis and acids. 
For details of the preparation of individual 
metallic sols the reader is referred to Martindale 
and Westcott’fl “ Extra Pharmacopoeia,” 1920, 

1, 349. 

I'he precipitating action of electrolytes can 
be delayed and suspensoids stabilized by adding 
an emulsoid (protective colloid, e.g. peptone, 
gelatin) to the suspensoid ; the effect is due to 
adsorption of the emulsoid on the suspensoid 
particles ; by this means dry suspensoids can be 
obtained. 

The majority of emulsoids are natnzal 
organic products and either exist as such ia 
nature or, if solid substances, they fotm 
emulsoid systems in contact with a siiita^:. 
dispersing medium. Silicic acid is aa ' 
organic emulsoid. The foUowing nibateMM^ • 
when immersed in water, form emulsoid ^ 
each having ohaiaotezistb propertiai«^ 
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starch, dextrin, gums, agar-agar, Irish moss, 
albumins, globulins, caseinogen, gelatin, many 
dye-stuSs, etc. 

CoUoida in relation to physiology* 
pathology* and pharmacology — The follow- 
ing is merely a brief synopsis of some of the 
biological reactions which are probably basc^d 
on the physical properties of colloidal matter. 
Fuller information is obtainable in Bayliss’s 
“ Principles of General Ph 3 rsiology,’* Beckhold’s 

Colloids in Biology and Medicine,’* and the 
First, Second and Third Reports of the British 
Association on “ Colloid Chemistry.’’ 

Most of the body tissues are composed of 
colloidal systems, and even a unicellular 
organism, e.g, a leucocyte or amoeba, exhibits 
colloidal characteristics. Its proto j)laBm in the 
ultramicroscope shows minute jiarticles in 
Brownian movement. In contact with fluids 
it forms an ad8or})tion surface membrane and 
moves by putting forth pseudopodia when in 
contact with a solid substance, phenomena 
derived from surface tension, which also gives 
rise to internal pressure in the organism ; thus, 
the protrusion of a pseudopodium is due to 
lowering of surface tension at some local j)oiut 
on which the internal pressure Hum a(*ts. 
Protoplasm is therefore a sol, but it may assume 
the gel condition in sjmre formation or on 
death, just as a gelatin hydrosol may become 
a hydrogel. Food, e.g, a bacterium, is first 
encountered and then engulfed by a })roce88 of 
softening and rupture of the surface membrane ; 
this is again a surface action, and preliininary 
adsorption may augment it, as will also agglu- 
tination of the food particles. As Ledingham 
has shown, the postulation of opsonins to 
explain phagocytosis is unnecessary. After 
ingestion, the food is surrounded by a vacuole 
into which enzymes are secreted ; at first, 
these are acid and serve to kill the bacterium ; 
later, they are alkaline and digestive — un- 
digested material is extruded. Useful products 
of digestion are retained and useless })roducts 
excreted by the surface membrane, which acts, 
like an artificial semi-permeable membrane, as 
a sieve. Since the surface membrane is formed 
by adsorption, it will contain the cell con- 
stituents in proportion to their powers of 
lowering surface tension, and it therefore con- 
sists largely of lipoids and similar fatty sub- 
stances which are powerful agents in reducing 
surface tension, but its composition will also 
vary with the composition of the external fluid ; 
its permeability will therefore be changeable. 
The cell membrane is always readily permeable 
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by lipoid soluble substances, but in specific 
conditions it is permeable by substances not 
belonging to this category. Colloids have 
probably been the imjiortant factor in deter- 
mining the percentage of salts in the tissues of 
vertebrat(?s, because the percentage of sodium 
chloride varies little in the wide range of species 
betwc‘en fish and man, e.g. 0-7-0 *9 per cent. 
This strength re})Tescnts the maximal amount 
which the colloids of the cells and idasma are 
ca])able of adsorbing ; any excess remains free 
in the plasma till excretecl. Certain cells have 
specifici adsorj)tive powers, e.g. the bone-form- 
ing tissues adsorb calcium and pliosphate 
ions. 

Enzymes as colloids.- In the living organisiu 
many catalytic actions are due to enz vines. 
These do not as a rule originate* c-liemical 
reactions ; they probably only hasten reactions 
which would })roceed slowly without their help. 
Enzymes exist in colloidal form ; their action 
in a solution containing two Rubstanrt*s caj)able 
of interaction takes place*, first, by the fusion of 
the molecules of the substance with the particles 
of the enzyme; secondly, the. molecmles are 
adsorbed by the enzyme particles ; and thirdly, 
chemical action takes })lace between the 
adsorbed molecules ; the enzyme itself plays 
merely the i^art of an adsorbing surface. The 
rate of the reaction follows the jiarabolic curve 
of adsorption, i.e. the velcxity increases to a 
maximum at which it remains constant — the 
limit of wliich the adsorbing surface is capable 
has then been reached. With low tenij)eratuTes 
slow diffusion delays enz>nTie action ; but, as 
adaori)tion is generally a more rapid process 
than chemical action, it is the latter factor 
w'hich ultimately determines the speed of 
enzyme actions. The inactivation of enzymes 
during their action may be due to their pre- 
eij)itation by electrolytc^s formed during the 
chemical actions they are promoting, or to the 
jiresence of alcohol, saponins, etc., which lower 
surface tension greatly and are therefore 
adsorbed on the enzyme to the exclusion of the 
reacting molecules ; they are also sensitive to 
changes in the H-ion concentration : thus, 
trypsin may be inactivated by producing 
amino-acids whic.h decrease the hydroxyl con- 
centration favourable to try})8in. Enzymes can 
accelerate both hydrolytic and synthetic re- 
actions, and in the case of reversible reactions 
the position of equilibrium is usually dependent 
on the concentration of the products in water ; 
thus the amylase of the liver cells when glucose 
is in small percentage in the blood will hydrolyse 
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the glycogen store of the cell, but, when the 
amount of the glucose in the blood is high, 
synthesis of glycogen will take place. 

Peroxidases are oxidizing enzymes which 
from peroxides liberate active oxygen. Peroxi- 
dases exist in plants and in the t^dy tissues ; 
in plants a peroxide is also present, but it 
is formed only by autoxidation of another 
sjwntaneously oxidizing substance — an oxy- 
genase -in the presence of oxygen. The active 
oxygen liberated may be demonstrated by its 
effect on tincture of guaiacum or other sub- 
strates. It has been found that colloidal 
hydroxides of iron, manganese, and (X)j){)er 
act like peroxidases, and it is probable that 
peroxidases are very active compounds of one 
or other of these metals. 

The role of colloids in the Uood. — The 
phenomenon of bloodclotting is related to the 
colloidal condition of the blood constituents ; 
actually a precipitation and coagulation of 
fibrinogen takes place under the influence of 
electrolytes, among which the calcium salts 
are the main factor. 

Between the blood-vessels and the tissues, 
interc.hange of crystalloids, but not of colloids, 
can take. ])lace ; thus the blood proteins are not 
utilized as food by the tissues. The blood 
colloids maintain the osmotic tension of the 
blood, and so })ermit the interchange of water 
and crystalloids between the blood and the 
tissues. As the osmotic pressure of the blood 
colloids is 40 mm. Hg as compared with the 
arterial blood-pressure of 120 mm., it follows 
that the osmotic pressure of the colloids cannot 
draw fluid into the blood until the arterial 
pressure is less than the osmotic pressure of the 
colloids ; this exists first in the capillaries. 
Before this stage is reached, filtration of water 
and crystalloids outwards into the tissues will 
occur. A similar sequence of events takes 
place in the glomerulus of the kidney, where 
filtration of the crystalloids with water takes 
place BO long as the blood-pressure is above 
40 mm. Hg ; below this level, urinary secretion 
ceases, and to restore it we must either raise the 
blood-pressure or decrease the osmotic tension 
of the colloids ; the latter result may be 
attained by the injection of isotonic saline to 
dilute the blood. If, along with the saline, 
we introduced a colloid in the same osmotic 
tension as the blood colloids, secretion of urine 
would not recommence, since the colloid would 
annul the effect of the saline. The normal 
plasma salts, together with the glucose, amino- 
acids, etc., which are filtered from the blood 


in this way are reabsorbed from the kidney 
tubules, but excretory products, e.g. urea, are 
not reabsorbed. 

The conveyance of oxygen and carbon 
dioxide by the blood is not yet fully elucidated, 
although it is the heemoglobin which is the 
essential medium. According to one theory, 
chemical combination takes place between 
oxygen and heemoglobin with formation of a 
homologous series of compounds. It has been 
suggested also that the iron in hemoglobin may 
play the part of a peroxidase and that lecithin 
may form the autoxidizable peroxide. On the 
other hand, adsorption by the colloid heemo- 
globin has been put forward to explain the 
conditions ; the dissociation curve of oxyhaemo- 
globin in water is a hyperbola, but in the 
presence of electrolytes the curve approaches 
the adsorption parabola, and the ease with 
which the oxygen of hfiemoglobin is displaced 
by the more readily adsorbed gases, carbon 
dioxide, carbon monoxide, etc., j)oints rather 
to an adsorption phenomenon ; the effect of 
temperature, namely, that at higher tempera- 
tures oxygen is taken up in smaller quantity 
but with greater rapidity, coincides with the 
ad8orj)tion theory. 

Toxins, antitoxins, and vaccines as colloids.— 

In the toxin-antitoxin reaction the reacting 
substances are colloids, and when examined 
by the ultramicroscope, the reaction results in 
precipitation. If antitoxin be added to diph- 
theria toxin the amount neutralized depends on 
whether it is added in large quantities suddenly, 
when the amount neutralized is large, or slowly, 
when a smaller amount is neutralized. Similar 
“ tolerance ” effects are known to occur with 
colloids, e.g. in precipitation of suspensoid sols 
by electrolytes and in the “ salting out ” of 
albumin. The combination of toxin and anti- 
toxin has been found to follow the laws of the 
adsorption formula, but the specificity of these 
reactions remains so far unexplained on a 
colloidal basis. 

Emulsions of bacteria are probably suspen- 
soids protected by an emulsoid sol. They are 
not very sensitive to electrol 3 rte 8 , but these do 
precipitate them. The addition of the immune 
serum renders a bacterial sol more sensitive to 
electrolytes, hence the immune serum appears 
to displace the protecting emulsoid and peniitt 
the bacterial particles to agglutinate. The 
effect seems to result from adsorption. The 
phenomena of the Wassermann reactiem and 
of other heemolytic phenomena .can abo 
explained on the adsorption basis. 
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Anaphylaxis is the extreme sensitivenesa Colloids in rolotion to drug octioBB» 
doveloped by a& animal to a foreign protein etc* — ^Frozn the mode of action of certain 
eight to twelve days after it has been injected drugs it is probable that adsorption determines 
with the protein. Exhibited most commonly to some extent their affinity for certain cells, 
after the injection of antitoxins, it occurs also and modification of the surface tension and 
with apparently innocuous foreign proteins permeability of the cell may play a part in 
such as egg albumen and horse serum. As a determining their action. Strophanthin and 
rule anaphylaxis is specific, but it is not veratrine appear to act while temporarily 
necessarily so. The action apjiears to consist adsorbed on the heart tissue. In the case of 
in a colloidal precipitation process at the anaesthetics, their first action is to decrease the 
surface of the sensitive cells, by which their permeability of cells, and this leads to a state 
semi-permeability is more or less destroyed, of inhibition such as is produced by deprivation 
The anaphylactic substance is adsorbed on the of calcium salts for the same reason ; later, 
tissue cells, so that even the excised uterus of however, anassthetics cause an increase of 


the animal is foimd to be sensitive to the 
original protein and specific to it although only 
in a quantitative way. If a uterus sensitive 
to horse serum has given a powerful contraction 
in response to a fairly large dose, it will then be 
found incapable of response to a second dose 
— A phenomenon known as desensitization.” 
What has happened is that the antigen has 
become adsorbed on the sensitive tissue so as 
to exclude the action of further doses. The 
contraction resulting from the interaction of a 
sensitized muscle-fibre with the antigen is a 
consequence of the increased ix^rmeability of 
the cell membrane, and calcimn salts, whi(jh 
lessen the permeability of membranes, decrease 
the reaction. 

Lange *$ colloidal gold reaction.— This n^action 
is performed with cerebro-spinal fluid which 
is diluted with 0-4-per-cent, saline solution, 
starting with 1-in-lO dilution and increasing 
by geometrical progression to l-iu-5,120. The 
colloidal gold solution is then added. No 
change occurs with normal cerebro-s]jinal fluid, 
but with abnormal fluids the red colour (0) may 
be changed to (1) red-blue, (2) purple, (3) blue, 
(4) pale-blue, or (6) colourless. In general 
paralysis and multiple sclerosis the first four 
dilutions are decolorized, giving a numerical 
colour series of 665542KXX) (pareth; type) ; in 
tabes and cerebro-spinal syphilis the series is 
3334310000 (luetic type). The reaction is not 
pathognomonic of cerebro-spinal syphilis, and 
is useful mainly to differentiate dementia 
paralytica. 

Colloiilft in relation to water supply. — 

In a contaminated water supply organic impuri- 
ties exist in colloidal form, and the adsorptive 
power of sand and charcoal in large filter-beds 
is the means by which they are removed. 
Application of the methods of precipitation is 
abo made, e.g., by the addition of alum or 
ferrous salts, etc. 


permeability which is irreversible and leads to 
death. Macdonald suggests that the pheno- 
mena of excitation and inhibition exhibited by 
a nemrone may be due to release from adsorption 
of charged electrolytes (K salts) which thus 
confer a positive charge on the colloids and a 
negative charge on the adjacent section of 
nerve, and there is evidence that muscular 
contrac.tion also originates from alteration m 
the surface tension between the fibrillaa and 
the sarcoi)lasm of the muscle cell. It may 
be that lactic, atiid alters the eloc.trical charges 
at the boundary surface, where an alteration 
of surface tension will then occur, leading to 
shortening of the muscle-fibre. 

Colloids in therapeutics. — The applica- 
tion of colloids to the treatment of disease is 
of comparatively recent date, and so many 
diflerent substances in colloidal form have been 
employed in such a large variety of ways that 
it is difficult to form reliable conclusions as to 
their specific advantages over drugs exhibited 
in other forms. Chemically prepared colloids 
aj)pear to be equally efficacious with those 
prepared by ehictrical dissociation. The i)Te- 
sence of a protecting colloid must necessarily 
have an influence on the activity of the sol, but 
no reliable statements are available indicating 
how these protecting colloids modify the action 
of the mternal ])liase. As the protecting 
colloid is adsorbed on the suspended particles, 
it must necessarily decre^ise the adsorption 
of other bodies on the ])articles unless these 
bodicis are cajmble of lowering the surface 
tension more, and thus of displacing the ad- 
sorbed protective colloid. It is not usual for 
manufacturers of colloidal remedies to state 
which protective colloids have been employed, 
but gelatin or })eptone is commonly used. In 
order to render colloidal metallic solutions 
isotonic, sodium chloride or sugar is added to 
them; in many cases the electrolyte causes 
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instability of the colloid ; if so, it should be 
added immediately before use. 

One must guard against assigning to colloids 
powers which they cannot possess ; thus, the 
statement that no drug can produce its full 
therapeutic effect until it is in colloidal form, 
cannot be accepted as a generalization, even 
although the tissue reactions are of a colloidal 
nature. Our knowledge of colloids and their 
reactions in the body is incomplete, but thera- 
2 )eutic evidence indicates that substances in the 
colloidal state possess certain advantages un- 
obtainable from molecular solutions. 

Gtoeral action of colloids. — Colloids have 
been administered internally — by mouth, hypo- 
dermically, intramuscularly, and intravenously. 
Used by the first three methods the administra- 
tion gives rise to no important effects beyond 
the pain which may occur from hypodermic or 
intramuscular injection. Practically all col- 
loids intravenously injected cause a reaction 
commencing with a rigor lasting twenty to thirty 
minutes. At this stage the blood-pressure 
ri Hes 10 to 20 mm. and the temperature increases 
to 100® or 104° F. in two to four hours ; pulse 
and respiration are rapid ; sweating occurs, and 
often headache and sickness. At first there is 
a diminution in the number of leucocytes, but 
during the rise in temperature leucocytosis is 
observed, affecting both the mononuclear and 
polynuclear cells, and persisting for forty-eight 
hours. This leucocytosis may be the basis of 
the antiseptic action of the colloidal metals in 
the body. The reaction subsides rapidly, and 
varies in degree with different colloids. It has 
been stated that adrenalin injections mitigate 
the reaction. 

Tn individual diseases the dynamics of th<i 
effect of colloids is obscure. There is consider- 


ing oxidative processes while the 
coIloidB — ^iodine and sulphur— promote seioe- 
tion. On this theory the action of metallic aede . 
may be considered as in the nature of a ^ 
peroxidase reaction. 

Colloids in surgical tdiook. — ^Normal saline 
solution causes merely an evanescent increase 
in the blood - pressure and blood -volume 
when these are reduced as the result of 
haemorrhage, since the lowered osmotic tension 
causes a greater secretion of water from the 
kidneys. In order to maintain the blood- 
volume, Bayliss (Proc. Boyd Soc., B, 1911, 
Ixxxiv, 229) advised the use of an isotonic 
0‘9-per-cent, saline contaming a colloid in the 
proportion which would give the fluid the 
osmotic tension of blood, e.g. gum acacia 6 per 
cent. About 500 c.c. of such gum infusions are 
injected intravenously in fifteen minutes and 
repeated if necessary. Gum infusions maintain 
the blood-pressure and blood-volume for several 
hours and were used with great benefit during 
the War. There is little positive evidence that 
blood transfusion is more advantageous. 

Metallic and non-metallic eoUoids. — These 
have been used most largely in the treatment 
of various infective disorders, and include the 
colloidal preparations of silver, gold, platinum, 
arsenic, mercury, iron, manganese, palladium, 
iodine, sulphur, copper, selenium, and anti- 
mony. The indications for their use arc 
generally wider than those of the correspond- 
ing non-colloidal preparations; published re- 
ports demonstrate that these preparations are 
relatively less toxic in their action than the 
corresponding non-colloidal preparations, and 
suggest that in the future they will have a 
wider field of usefulness. j 


able similarity in their effects on disease, and it 
has been suggested that the metallic phase of 
the sol is of less importance than the protecting 
colloid. Auld 1918, i, 195) has shown 

that injection of peptone can produce thera- 
peutic effects similar to those eidiibited by 
colloidal platinum, and suggests that the effect 
of colloidal metals in infective diseases may be 
due to pyrogenic action in which the j)rutecting 
colloid plays the part of an antigen and liberates 
the pyrogenic substance, anaphylotoxin, from 
the plasma. McDonagh 1917, i, 648), 

on the other hand, regards the body proteins as 
protective agents in virtue of a surface action, 
associated with oxidation and reduction pro- 
cesses in which iron plays a part, and suggests 
that the metallic colloids act as agents promot- 


OOLOBOMA, CONGENITAL (see Eye, 
Congenital Anomalies of). 

COLON, CANCER OF (see Intestine, New 
Growths of). 

COLON, DILATATION OF.— Of this con- 
dition four main varieties are met with : 

1. Acute non-obstructive dilatation. 

2. Distension by impacted feeces. 

3. Obstructive dilatation. 

4. Idiopathic dilatation. 

1. Acute Non-obstructivb DiLATATiov.r^ 
This variety is frequently met with M 
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gas consisting chiefly of carbon dioxide. In 
many oases the distension is extreme, the bowel- 
wall when exposed eifcher at o])eration or post- 
mortem being found almost transparent and 
extremely thin. Occasionally even the peri- 
toneal coat may have ruptured. In the post- 
operative form it is possible that some degree 
of peritonitis is always present, and is respons- 
ible for the paralysis of the bowel- wall, whilst 
in the meteorism of fevers the general toxaBinia 
leads to similar paralysis. When distension 
has begun it is liable to increase owing to 
angulation and pressure of the distended parts 
against one another. Diagnosis is easy. The 
abdomen is distended and tense ; it is t 3 rmpanitic 
on percussion, and there may be disj^lacemcnt 
upwards of the liver and the spleen, and also 
of the thoracic viscera. 

Treatment will vary somewhat with the 
cause ; for example, meteorism in ent.eric fever 
is Bometimea alleviated by a change of diet. 
Carminatives by the mouth are seldom of 
use, but may be tried. Of more value are 
enemas containing turj^entine, or 2 dr of 
liquor ammonite in a pint of water. The 
latter must be immediately sijthoncjd out again. 
Pituitrin hypodermically (1 c.c.) is often use- 
ful, as are hot stupes applied to the ab- 
dominal wall. A reetd tube seldom does good. 
As a last resort surgical treatment may be 
required. 

2. Distension by Impacted FjECES,- In 
this condition enormous accumulations may 
result and simulate tumours, 

3. Obstructive Dilatation. — This may oc- 
cur as an acute or chronic condition. Chronic 
dilatation is met with in some cases of ex- 
treme ptosis of the bowel, in stricture, in 
chronic volvulus, and as the result of adhe- 
sions. The treatment in each case is for the 
primary condition. 

4. Idiopathic Dilatation op the Colon 
(8yn. Hirschsprung's Disease ; Congenital Dila- 
tation of the Colon). — This rare disease is 
most frequently met with in childhood, 40 ])er 
cent, of the cases being under 10 years of age. 
It is, however, also encountered in adults. 

■ttolocy. — The disease is undoubtedly con- 
genital, but its cause is unknown. In a few 
oases an actual obstruction has been found in 
the lower bowel, such as stricture of the rectum. 
In nearly 86 per cent., how^ever, no obvious 
obstruction is present. Some attribute the 
dilatation in these cases to a neuro-muscular 
defect lea^Bng either to spasm or to defective 
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peristalsis of the lower bowel. Another and 
more probable view is that the mesentery of 
the pelvic colon is too long, and allows kinking 
of the bowel to take place, and consequent 
gradually increasing obstruction. 

Pathology. — The dilatation is often enor- 
mous, and may involve the whole colon, but 
it is usually local, the pelvic colon being most 
often involved. The distended part may fill 
almost the entire abdomen ; its muscular wall 
is always much hypertrophied ; and its dia- 
meter may reach 18 cm. or even more. 

Symptomatology. — The symptoms include 
(1) Abdominal distension ; loops of the colon 
disposed vertically may be seen through the 
thinned abdominal wall, and peristaltic move- 
ments may be present. (2) Constipation dating 
from birth, with occasional intervals of diar- 
rlitoa ; the constipation is unaffected by 
aperients. (3) Abdominal pain is often com- 
plained of, and is usually capable of relief by 
washing out the bowel. (4) General maldevelop- 
ment, in severe cases with progressive emacia- 
tion and loss of appetite. 

Diagnosis. — If any question exists as to the 
real nature of the condition, the injection of 
a bismuth emulsion into the colon, followed by 
radiographic examination, will usually remove 
all doubt. 

Treatment — In severe cases surgical treat- 
ment offers the only prospect of cure. Ex- 
cision of the distended portion, though a serious 
operation, gives the b^t results. Colotomy is 
very dangerous and should not be performed, 
and it is doubtful if a short-circuiting operation 
would give more than temporary relief. Some 
recommend emptying the bowel by squeezing 
out its contents through the anus, and state 
that subsequent lavage, with aperients, steadily 
persisted in, gives relief. In milder cases the 
injection of olive oil at night, followed by 
colonic lavage in the morning, and accompanied 
by massage, is to be recommended. A suitable 
abdominal belt may also aid by keeping the 
bowel in position. Purgatives are usually of 
no value, but, if tried, a inH containing strych- 
nine, belladonna, and aloes is the most suit- 

T. G. Moorhead. 

COLOUR VISION. — Variations in sensation 
are aroused when lights of different wave- 
len^hs fall on the retina. The combination 
of light from all parts of the spectrum gives 
rise to the sensation of white, but the sensation 
of white may also be aroused by stimulation 
by three of the components of the spectrum 
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alone, while by modifying the mixture of these 
components, either by diminishing or omitting 
one or other of them, any variation in colour 
sensation can be produced. The three colours 
whose presence is necessary to produce the 
sensation of white are red, green, and violet, 
and by suitable admixture of these all other 
colour sensations can be produced in a person 
possessing normal colour vision. Of all the 
problems in which physics, physiology, and 
psychology are concerned, none is more con- 
troversial than the relationshij) between the 
sensation of colour and the physical ethereal 
vibrations which fall on the retina. In our 
present state of knowledge it is impossible to 
be dogmatic. We cannot make positive asser- 
tions as to what part is i)layed by physio- 
logical processes in the retina, or by differen- 
tiated elements in the retinal sensory epithe- 
lium, or in the primary or st^condary visual 
neurones in the brain. What we do know 
definitely is that at one end there is a physujal 
process, light falling on the retina, and at the 
other end a psychical process which we <;all 
a sensation of colour. We know, too, that 
differences in the condition of the eye will 
cause variations in the sensibility to colour ; 
that w'hen the eye is ada])tod for darkness the 
sensations produced differ from those excited 
when the eye is light-adapted. Anything 
which low<irs the functional cai»acity of the 
retina lowers its power of colour discrimination. 
There exists a very considerable proportion 
of thc! population (mainly males) who are 
deficient in the discrimination of colours. 

The loss of the power of colour discrimina- 
tion (acanired colour blindness) may be the 
result of disease or degeneration of the retina, 
or of the conducting fibres of the optic nerves, 
or of their cerebral connexions. In tobacco 
blindness, for example, a central scotoma for 
colour is the most important diagnostic fea- 
ture ; in retrobulbar neuritis some central or 
paracentral colour loss often persists when all 
other visual functions seem to have recovered 
completely ; in pituitary growths a bitemporal 
colour hemianopia may precede the develop- 
ment of an ordinary hemianopia. 

It is, however, when we (some to deal with 
congenital delects ol colour vision that we find 
ourselves in the field of greatest controversy. 
It is beyond the scope of this article to at- 
tempt an exposition of the various theories 
of colour vision, but it is essential for every 
medical man to realize that almost 4 per cent, 
of the male pojmlation are colour blind, and 
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that full colour vision is essential in certain 
callings which give employment to large num- 
bers of men, the two most important being 
the railway and marine services. The two 
colours which it is most necessary that men 
in these services should be able to discriminate 
are red and green, and it is these which the 
colour-blind are most likely to confuse. 

Mts of (^onr vision.-^From the practical 
j)oint of view the important thing is to 
determine whether a man possesses the 
|K)wer to discriminate properly between red 
and green in all the circumst.ance8 necessary 
for his calling. For many years the ordinary 
method of testing was by means of different- 
coloured wools, and even to-day this method, 
if carefully used, is of great value. There is 
no doubt, however, that dangerously colour- 
blind n)en have occasionally succeeded in pass- 
ing the test, an increased power of discrimi- 
nating differen(;es of saturation or luminosity 
probably comi^nsating to a certain extent 
their loss of power to discriminate hues. In 
place of wools. Stilling used x>Heudo-isoGhro- 
matic diagrams in which patterns of one colour 
were arranged on a background of its conftision 
(jolour. Several different tests based on this 
principle of Stilling’s are now to be obtained, 
the most recent being Edridge Green’s cards, 
in which letters composed of stars and blotches 
of irregular shape in one colour are placed 
among similar stars and blotches of the con- 
fusion colours. If colour vision is defective 
the patient is unable to see the letters. 

Any test which depends on naming the 
colour is to a certain extent unsatisfactory, as 
inability to name a colour may arise from 
ignorance rather than from colour blindness. 
Yet from the practical standpoint a lantern 
test is essential. It approximates most closely 
to what is required of railway men or sailors 
in their employment, and it should be always 
used as part of the test in such cases. The 
lantern most readily available in this country 
is Edridge Green’s, and it should be used as a 
final test in the conditions of {)artial dark 
adaptation in which it is most likely that the 
men will be called upon to discriminate between' 
signal lights. 

It sho^d be added that as one of the common 
causes of colour blindness is heavy smoking, 
and as with advancing years the power of 
colour discrimination diminishes, a periodical 
re-examination of the colour sense in all men 
whose calling demands good colour vision it 
necessary. Lbslie Patoh* 
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OOMA. — patient is said to be in a state of equally and there is no difference in the >tate 
coma when stimuli fail to arouse him to con- and reactions of the two sides of the body 
Bciousness, when liquids placed in the mouth the plantar reflexes are of the normal flexor 
are not swallowed, and the conjunctival reflex type. The most common ioxim 

is absent. It is obvious that practically every — alcohol, carbolic acid, pr^ic acid, chloro- 
morbid condition that may end fatally can form, cth(‘r, opium, paregoric, and turpentine 
give rise to coma if its development be such — can usually be recognized by their smell, 
that death or lo 5 w of function of the cerebrum The value to be assigned to the smell of alcohol 
precedes that of the organs of circulation and will naturally dc})end upon whether it has 
respiration and their nervous mechanisms. been given as a restorative by the patient's 
From the practical point of vitiw the con- friends. The puj)ils in ojuum ])oisoning arc 
sideration of coma may be limited to those pin-point and do not react to light. Bella- 
cases in which the patient is seen for the first donna and its allies produce equally dilated 
time in an unconscious condition and it is neces- inactive pupils. The pupil in alcoholic poison- 
sary to arrive at a diagnosis of its origin. The ing is dilated but reacts to painful stimuli. 
Maiwmafinm of such cascs should be con- Aconite and digitalis poisoning also cause 
ducted with thoroughness and attention to mydriasis ; in the former case;, liowever, the 
systematic procedure. The history must be slow ons(^t of coma will generally allow of some 
minutely inquired into, the possibhi medico- history being obtained from witnesses. In it 
legal aspect of the case being kept in view the patient complains first of tingling, and the 
as well as the purely diagnostic problem, pulse is very minute. Poisoning by digitalis is 
The general aspect of tb(‘ patient is noted, unlikely to occur excex>t in a patient who has 
the head and body are examined for injury, been taking it for cardiac disorder ; signs of 
and attention is paid to the presence of any diarrhoea and vomiting will generally be found ; 
stain on the hands and mouth, or tra(‘es of tlie i)ulse may be very slow and full, but is 
vomit on the clothes. Tlie breath must be more oftcjn rajud and irregular. The possi- 
smelt carefully, its odour being often the only bility of j)tomaine i)oi8oning must be borne in 
key to the diagnosis. K<‘xt examine tlie jiupils mind. Evidence of diarrhoea and vomiting is 
— their size, equality, and reaction to light, here of importance. 

Test the conjunctival and corneal reflexes. Diabetic coma is characterized by the smell 
Note any deviation of the eyes. Examine next of acetone in the l)reath and the emaciation of 
the heart and lungs. The type of breathing the patient, but it must be remembered that 
should be observed, together with the sym- in fat subjects a v(^ry short })eriod of starva- 
metry of the respiratory thoracic movements tion will cause abundant ace.toiui excretion ; 
and the effect of resi)iration on the, facial the j)resence of sugar in the uriji(» will clinch 
muscles ; flaccid paralysis of one side of the the diagnosis. In ummic coma the breath has 
face causes sucking-in of the alee nasi during a characteristic fishy smell due to trimethyl- 
inspiration and bloA^dng-out of the chec‘k during amine, the arteries are often thickened, and 
expiration. Spasm of the neck muscles is there may b(j retinal hajmorihagcs. Occasion- 
looked for by testing the rigidity of the liead. ally the ura?mic j)oiHon causes cenjbral symp- 
The skeletal muscles are palpated and the toms resembling tliose due to a gross nervous 
limbs moved to detect the i^resence of spas- lesion, and unilateral or bilateral extensor 
ticity or flaccidity. The deej) reflexes and the plantar responses, fiaccidity or rigidity, and 
abdominal and the plantar reflexes are com- the occurrence of ei)ileptic* fits may lead to a 
pared on the two sides. The temperature is wrong diagnosis. 

taken in each axilla. Finally, the fundus oculi The most common form of gross nervous 
is examined and a specimen of urine is drawn lesion is cerebral hemorrhage. The onset is 
off for examination. Should the preliminary sudden, the brtjathing sti^rtorous, and the blood- 
examination indicate its necessity, a lumbar pressure high. A more markt^d flaccidity on 
puncture should be performed. one side with a unilateral extensor plantar re- 

The causation of coma may now be briefly sponsc points to a unilateral lesion. In such 
considered. It may be due to poisoning of the a case the head and eyes are generally turned 
cerebrum by an endogenous or an exogenous away from tlie hemiplegic side, unless there 
toxin, or to the direct effect of a gross ner- be spasm of the limbs due to cortical irritation \ 
vouB iMon. Generally speaking, the effects of then the head and eves are turned to the 
poiBonmg involve both cerebral hemispheres affected side. The pupils are generally dilated 
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and unequal, the larger pupil being on the 
same side as the haemorrhage. In later stages, 
when the cerebral haemorrhage is exerting 
pressure on the mid-brain, and in cases of 
primary mesencephalic haemorrhage, the pupils 
are pin-point. 

Thrombosis of the cerebral arteries produces 
a condition of coma that is j)ractLcally indis- 
tinguishable from that due to haemorrhage. 
The seizures of general paralyticjs arc, again, 
often impossible to distinguish from those due 
to cerebral haemorrhage or thrombosis. 

Epileptic fits are frequently followed by a 
comatose condition ; wlum the fit has involved 
one side of the body more than the other 
there may be all the signs of hemiplegia, and 
the condition cannot be differentiated from 
a gross cerebral lesion. 

Coma due to intracranial pressure from neo- 
plasms, abscesses, or gummata will generally 
be accompanied by optic neuritis. 

The coma of meningitis is distinguished by 
rigidity of the neck muscles and retraction of 
the head. Kemig’s sign may be sometimes 
(ilicited, and the performance of lumbar punc- 
tiirti will generally make the diagnosis clear. 
The (foriia of lethargic encephalitis is sc^ldoni 
encountered without a definite history of tlie 
j)Todromal symptoms. 

Enough has been said to make it clear that 
the prognosis to be given must be very guarded. 

The treatment of coma is dealt with under 
the various diseas<‘-s and intoxi(*ations that 
may cause the condition. Ther«i is, however, 
one golden rule — that is, never to leave a 
case of coma without attendance. 

F. L. Golla. 

COMBINED DEGENERATION, SUB- 
ACUTE. — A disease charac^tcrizcd by the 
occurrence of diffuse degeneration and sclerosis 
in the white matter of the spinal cord. The 
degenerative changes begin in the mid-dorsal 
region, and here the sclerosis usually attains 
its maximum transverse extent, involving the 
dorsal, lateral, and anterior columns ; at other 
levels the process is much less severe, and may 
be confined to parts of the dorsal and lateral 
columns. 

The early lesions in the mid-dorsal region 
consist of separate foci of degeneration, which 
gradually increase in size and coalesce with one 
another to produce an extensive involvement 
of white matter at this level. In other parts 
of the cord the changes are due partly to the 
addition of new foci, but chiefly to an ascend- 


ing and descending degeneration in the various 
afferent and efferent fibres whose axis-oylindera 
are destroyed in the foci of the dorsal region. 

Etiology. — The cause of the condition is 
obscure. It is usually accompanied by anemia, 
frequently of a very severe grade, and it was 
at one time thought that the spinal-cord 
changes were secondary to this. It is now 
held that both the cord changes and the 
anemia are more likely due to a third factor, 
probably toxic in character, the exact nature 
of which is not yet determined. 

Symptomatology. — ^The disease is usually 
gradual in onset. It attacks both men and 
women, and occurs in the mid-period of life. 
Early in its course the patient complains of a 
constant tingling or numbness in his toes oi 
feet, and as the disease advances this tends 
to spread from the distal parts of the limbs 
towards the trunk. Sometimes other sub- 
jective sensations are present, as pains of an 
aching or shooting character, girdle sensations 
about the trunk, or feelings of constriction in 
the limbs. 

Sooner or later impairment of the various 
forms of sensibility occurs, and especially 
of the sense of position and the recognition 
of i)assivc movement. The sensory loss be- 
gins in the distal parts of the limbs and ex- 
tends thence to more and more proximal parts, 
the lower limbs usually being involved earlier 
and to a greater extent than the upper, while 
on the trunk it will be found that the cu- 
taneous loss spreads gradually from lower to 
higher root levels. 

Early in the disease the patient complains 
of weakness or stiffness in his legs, or un- 
steadiness in walking, and gradually a condi- 
tion of ataxic paraplegia develops. In some 
cases he may complain early of weakness or 
clumsiness in his hands. 

The ataxic paraplegia results from a com- 
bination of the symptoms due to the lateral 
and dorsal column degenerations, and varies 
considerably in its character according to the 
relative involvement of these two columns. 
It may be, therefore, spastic or flaccid in type. 
Frequently there is a spasticity in the earlier 
stages which gives way to a fiaccidity later in 
the disease ; sometimes the change from the 
one to the other may be very abrupt. In the 
spastic stages the knee-jerks and ankle-jerka 
are brisk, ankle-clonus may be preBent» and 
the plantar responses are of the extensor type. 
As the fiaccidity supervenes, the deep xefleais 
become diminish or absent, while thit planter 
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responses remain extensor. The paraplegic 
symptoms are usually progressive, and lead 
finally to a condition of be^dden paralysis. 

Sphincter troubles are important and early 
83inptoms in the disease. There is usually, 
fi^, a diflSculty in the control of the bladder, 
a precipitancy or incontinence of urine ; later, 
control of the rectal sphincter may be. ini])aired 
or lost also. 

Other symptoms are duo to the ansemia that 
is frequently present. It is common to find 
that the patient is jiale, oven of the lemon- 
yellow colour associated with pernicious anae- 
mia, that he is short of breath on exertion, has 
headaches or attacks of giddiness, and suffers 
from indigestion or attacks of vomiting. In 
the late stages tlie anasmia may become pro- 
found, mental symptoms develop, and the 
patient become delirious : his extremities are 
then oedematous, his heart fails, and the 
delirium sinks into coma and death. In other 
cases the anaemia may be less severe and the 
course of tlie disease more juolonged. 

Prognosis* — The dis<*ase is steadily pro- 
gressive. Acute and chronic cases occur, liow- 
ever, ami the average duration in tlu^se two 
classes has been estimatini at six months and 
six years respectively. The presiuicii of 3 uu<*h 
anaemia hastens the end. 

Diagnosis* — In tlie differiMitial diagnosis 
a number of (.‘onditions liav(‘ to Ixj considered. 
The numbness and occasional lightning pains, 
the sensory loss, ataxia, inco-ordination, and 
sphincter trouble may suggest tabes dorsalis ; 
the parsesthesia and signs of spastic parajilegia 
may jxiint to disseminated sclerosis ; and the 
distal distribution of the sensory loss may 
suggest polyneuritis, Tlie intramedullary and 
extramedullary cord lesions tliat give rise to 
paraplegia, such as myelitis, compression lesions, 
spinal tumours, may have to be considered, 
and of these, malignant disease with diffuse 
involvement of the cord or meninges will need 
the most careful differentiation. The degenera- 
tive conditions affecting the dorsal and lateral 
columns of the cord — for example, Friedreich’s 
disease — may enter into the differential diag- 
nosis also ; and lastly, in those cases of sub- 
acute combined degeneration which come under 
observation early, and in which the jirogress 
of the disease is slow, and definite organic 
signs are late in appearing, various functional 
conditions may have to be excluded* 

There is no treatment of any known value 
in arresting the morbid process in the cord. 
The association of the disease with anemia 


and the frequent association of that condition 
-with chronic septic infections suggest the utility 
of vaccine treatment, but efforts in that direc- 
tion have not met with any noteworthy 
success. Of all the drugs that have been used, 
arsenic is the one on which most reliance has 
been 2>lacod, probably because of its value in 
combating the anficmia. Apart from radical 
treatment, however, much may be done for 
the patient by rest, food, and tonic treatment, 
and by various me-asures directed to the 
alleviation of his symptoms and the prevention 
of complications. p 

COMPRESSION PARAPLEGIA (see 

Splval Cord, Local Lesions of). 

CONCOMITANT STRABISMUS (see 

Strarismus). 

CONCUSSION AND COMPRESSION 

(sec Head Injuries). 

CONFABULATION. -A distortion of 
memory whereby events are r(‘.colI«‘.cted which 
actually never took jilace. It is generally 
aix'ompanied by an amm^sia, the gap in the 
memory being filled by the fictitious reminis- 
cences. Confabulation occurs notably in cer- 
tain alcoholic and senile iisychoscss, and is a 
varic‘ty of the disturbance of memory known 
as jiaranincsia. (See Memory, Distitubances 

Bernard Hart, 

CONFUSIONAL INSANITY (syn. Insani- 
ties of Toxic and Infectious Origin ; Insanity of 
Exhaustion ; Traumatic Insanity). — Confusion 
may be defined as consisting in diminution of 
mental clarity and awareness in various degrees, 
so that oriejitation in time and space may be 
ill-defined or even lost, and the sense of per- 
sonality diminished or perverted. In such a 
degree may this diminution or loss obtain that 
there may be complete mental palsy or stupor. 
On the other hand, though the highest control- 
ling mental levels are inhibited, there may be 
unbridled activity of those that are lower and 
more automatic, so that there ensues consider- 
able excitement and agitation, often accom- 
panied by hallucinations affecting various 
senses. 

Etiology . — ^While it is likely enough that 
heredity has jirovided the patient with a mental 
make-up more than usually prone to take a 
morbid turn uj)on provocation which would 
not affect a normal individual, it cannot be 
held to have so imjKirtaut a plac.e in etiology 
as in certain other jisychoses. The abnormal 
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and trying conditions to which a patient has 
recently been exposed are of greater imjmrt- 
ance, and their special investigation is of 
interest as concerning prophylaxis. The two 
outstanding causes are intoxication and ex- 
haustion, and it is not improbable that the 
second may in truth be included under the first. 
Mental confusion is associated with acute infec- 
tive illnesses, and with morbid states in which 
intoxication, presumably by smaller and less 
virulent doses, goes on over a considerable 
period of time, as in certain cases of tuberculosis, 
syphilis, or renal or gastro-intestinal inade- 
quacy. It may accompany or succeed every 
sort of stress whicth can exhaust the human 
frame : overwork, whether physical or mental ; 
energy devoted to pleasure in excc‘8S, as in a 
“ So(;iety woman ” during the course of a 
London season ; privation and starvation ; 
emotional states of a violent character and 
of rapid onset, or the grind of continued 
worry ; falls, blows, fractures, railway and 
other accidents, and surgical operations ; 
lowered physical states of health ; preg- 
nancy, i)arturition, and lactation; and other 
mental aifec.tions such as mania and melan- 
cholia. It is to be observed that the causa- 
tion of mental confusion is identical with that 
of nerve exhaustion, or, to use a word which 
is singularly imprecise, neurasthenia. It is, 
indeed, difli(;ult to regard the symptoms of 
confusional insanity as other than further 
developments of the symptoms of nerve ex- 
haustion. A distinction has been arbitrarily 
drawn, chicHy, it may be thought, for the reason 
that " nerve exhaustion ” has been for the most 
part treated outside asylums, while the severer 
symptoms of mental confusion ” have ap- 
peared to necessitate ceitification and a sojourn 
in an asylum. 

Symptoiiuitology* — Description of the 
symptoms of mental confusion conveniently be- 
gins where description of the symptoms of nerve 
exhaustion leaves off. The headache, speedy 
onset of fatigue on slight exertion or weariness 
without preceding exertion, insomnia, loss of 
flesh, and other somatic symptom i are accentu- 
ated. Speech becomes slow, and is suggestive 
of sluggishness of the stream of mental associa- 
tions. There is evidently some degree of 
obfuscation, and the patient is slow to take 
in impressions and to convert them into per- 
ceptions. Gradually there appears an imper- 
fect and j>erhaps perverted recognition of 
persons and things, so that the patient flnds 
it more and more difficult to determine where 


he really is in space, at what point of time he in 
fact is, and, perhaps even who he is : he is said 
to be disorientated in space, in time, and in 
personality. The power of fixation in memory 
becomes poor, and may be so bad that he for- 
gets events which have just occurred, or, 
indeed, forgets them as rapidly as they occur. 
A muddling of past memories also occurs, and 
in some cases there is a complete loss in the 
power of reproducing past events. Judgment 
is diminished, and delusions readily form. 
Afiectivity is also diminished : the face is 
expressionless, and the patient seems to be 
without feelings or desires. Such defects in 
the various mental processes may amount to 
complete inertia and cessation of all mental 
operations — ^that is, to a stupor in which no 
stimulation produces any reaction. 

As a variation from this set of symptoms 
in which inertia and stupor arc the outstanding 
results of intoxication or exhaustion, or both, 
the patient may be restless and aimlessly 
wander from placjc to place in his room or house 
or in the outside world. It would appear 
likely that in many cases, while the activities 
of the highest (‘entres are diminished or in- 
hibited, those of the lower and more automatic 
are in (jonsequence augmented. In such cases, 
sets of ideas and memories, seemingly uncor- 
reJated, play a part, much as in a dream. The 
patient behaves as if acting in some imaginary 
environment and, according to the character 
and setting of the hallucinations, is agitated, 
excited or pleased, or displays some other 
appropriate reaction. 

The chief points of distinction between mania 
and confuaion may be conveniently indicated 
here. In confusion, perception of surroundbigs 
and of persons about the patient is indistinct 
and muddled : in mania, jwreeption is veiy keen 
and rapid, and there is but little that escapes 
the patient's notice. In mania there is a rapid 
passage of ideas whose connexion is often 
difficult to follow ; nevertheless on analysis the 
associations will be found to be due to the 
memory or to the reason, while associations of 
assonance, of rhymes, of analogy, and of con- 
trast may also be traced : in oonfusiont ideas 
are unconnected with each other or with the 
environment. On recovery, the., patient who 
has suffered from mania remembers the coune 
of his illness : in confusion the recollection^ if 
any, is imperfect, and as of an ill-remembezed 
dream. 

With the mental symptoms of oonfusioiud 
insanity are combined some which are somailBb 
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and suggest debility. The patient has lost particularly affecting the nervous system , they 
flesh and is anssmic ; the pulse may be rapid, consist essentially in swelling, deformity, and 

small, compressible, and sometimes irregular, chromatolysis of the cells of the cortex. In 

and there may be a diminution in volume of acute delirious mania, in which the alterations 
the first sound of the heart ; the extremities are most marked, there are cerebral hyjier- 
may be cyanosed and cold. Appetite is lost, eemia, venous and lymphatic engorgement, 
the tongue is furred, the breath and the stools oedema of the convolutions, meningeal in- 
are apt to be foul, and the bowels are consti- jection, and extravasations of blood, both 
pated. Occasionally there is evidence of dila- meningeal and cortical. About the vessels 
tation of the stomach. The amount of the are extravasations of round cells. The cortical 
urine and of the contained chlorides and phos- cells are as above described, and thdr pro- 
phates is diminished during the attack and Jongations exhibit varicosities. The lesions, in 
increased at its end. The presence of albumin, short, are those of meningo-encephalitis, 
indican, acetones, diacetic and oxybutyrio Treatment.-y-Bearing in mind the causa- 
acids has been noticed in certain cases. So tion of coofusional insanity, the indications 
far as the nervous system is concerned, in- for treatment lie in endeavouring to counter- 
equality of the pupils is sometimes present, act the effects of the toxic or exhausting agent, 
while reaction to light and accommodation are, The patient should be put to bed, and so far 
though usually normal, occasionally retarded, as possible the perceptive field should be 
* Tendon reflexes vary, but for the most j)art diminished by limiting stimuli from without, 
they arc exaggerated. Speech is sometimes slug- This is best affected by isolation, so that none 
giah and hesitating, and the patient ob^nousl}’' but the patiemt^s professional attendants see 
finds difficulty in suiting words to ideas. him, while the ministrations of these sliould 

The course of a case of ac;ut-e confusion is be carried on with a minimum of conversation, 
very variable. The onset may be^ slow and fuss, ot vexatious and unnecessary interfer- 
insidious, or almost sudden. 8vin])toms may ence with the wislics. Patients, 

last from a period of a few days to years, thougli restless, can often be persuaded to stay 
and as a rule they clear uj), but gradually and in bed, but if th(5y insist on getting up it is 
slowly. When the somatic symptoms definitely better to allow them to roam around their 
improve, but hebetude, amnesia, and dis- rooms than to struggle to keep them in bed 
orientation persist, chrouicity may be regarded or to use s trait- jackcits or other means of 
as probable. In most cases, however, the mechanical restraint. Justifiable restraint con- 
prognosis is good. Death occasionally occurs sists in })reventing the patient from damaging 
from exhaustion, or from tlie severity of the or killing himself or assaulting otliers. If 
action of the intoxicating agent. possible, the bed should bo in the open air. 

Acute ddirio^ mania or acute confusional If this is not practicable, the room should be 
insanity {BdVs delirium ). — The group of s 3 mip- amply ventilated. Only too often the atmo- 
toms known under these names is tlie mani- sphere of the strong-rooms, ])added rooms, and 
festation of a general infection. It may occur other places where such patients are tended is 
associated with some recognized infection, as vitiated and noisome, and tends to increase 
enteric fever, or with one unknown. The restlessness and agitation. The alimentary 
symptoms are those i»f the confusional state tract sliould bo zealously -attended to ; in 
above described, but are of extreme severity, the early stages it is probable that drastic 
The initial headache, malaise, and depression purgatives and enema ta may have to be used, 
are great, and are soon succeeded by restless- regular evacuation being afterwards assured by 
nm and agitation, which become intense and the daily administration of some efficient 
violent and suggest a state of mind of the aperient. Food should Ixi given in large quan- 
utmost excitement and anger or terror, or titles, and it will at first probably have to be 
both. The temperature is raised, and the of a liquid sort, for solid food is usually refused, 
pulse and respiration rates are high. The Warm baths sometimes allay excitement and 
symptoms and signs of the “ tyjihoid state ” induce sleep. Hypnotics or sedatives may be 
so^ develop, and death is the usual termina- administered where indicated. In some cases 
^ such drugs appear to increase excitement and 

Morbid aimtomy* — The structural changes sleeidessness. The dose required varies very 
which have been described in cases of confusion much with different individuals ; some patients 
Me exactly those common to all intoxications only react with very small doses, others only 
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with large. When improvement sets in, re- 
laxation in treatment should lag far behind. 
Relapses are often induced by undue advan- 
tage being taken of an abatement of symptoms. 
Convalescence should be prolonged, and every 
effort should be made to raise the level of the 
patient’s state of general nutrition to a high 
standard. 

Traumatic Psychosis 

Whether or no trauma — somatic or psychic — 
produces auto-intoxication is at present a moot 
point, but there is at least no doubt that the 
mental symptoms associated with it are, in 
most cases, those of confusion. In some cases 
the symptoms apparently induced by trauma 
occur in individuals who suffer from renal or 
cardio-vasGular or gastro-intestinal insuffici- 
ency : it is not improbable that in such there 
exists a particular liability to intoxication. 

Symptoms may come on directly after the 
trauma or shock, or they may be postponed 
from ton to fourteen days, or, indeed, may not 
appear for weeks or months. In the last 
instance they are probably only second- 
arily traumatic, and are induced rather by 
the exhaustion of inanition, or of worry or 
pain or suppuration, than by the trauma 
itself. Early symptoms may consist in modifi- 
cjations of character, irritability, gloom, want 
of will-power, obfuscation, torpor, stupor, or 
automatism. These may later be compli- 
cated by failure of judgment and delusions, 
by excitement and agitation, and by hallu- 
cinations. The syndrome is, in fact, that of 
Gonfusional insanity. 

Infective Psychosis 

The mental symptoms which attend in- 
fective processes may appear concurrently 
with the somatic, and indeed in some cases 
precede them ; or they may come on when the 
fever and other s 3 miptoms are at their height ; 
or, lastly, they may be delayed until the fever 
has abated and (sonvalescenco seems about to 
be established. 

The lymptomsi whenever they appear, are 
those of confusion, and at the commencement 
of the illness or during its height are usually 
those of acute delirium, and may even amount 
in severity to those of acute delirious mania. 
This naturally renders nursing extraordinarily 
difficult, since the patient may constantly 
strive to esc^ape the scenes of hallucinatory 
horror in which he finds himself, and may 
fight those about him, or try to force his way 
through doors and windows. The symptoms 
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which come on after the acute stage of an 
infection is over are more obviously those oi 
exhaustion or asthenia, and include blunting 
of intellectual activity, in some cases amount- 
ing even to stupidity, and perhaps restlessness 
and agitation. 

In acute cases the anatomical losiona 

have been found to be those of meningo- 
encephalitis, with more or less hypereemia, 
esdema, and alterations in cells and fibres. 

Prog^osit and treatmont.--The progno- 
sis is, in genera], good. In some cases the 
patient remains, on recovery from the acute 
symptoms, at a lower mental level than the 
one usual to him before his illness. Death may 
occur from acute toxficmia. Treatment is pre- 
cisely that for confusional insanity due to any 
other cause, except in so far as the somatic 
symptoms of the infective process are amen- 
able to some special procedure. 

E. D. Macnamara. 

OONQELATION {see Carbon Dioxide 
Snow, Treatment by). 

CONGENITAL FAMILY CHOL^MIA 

{see Jaundice), 

CONGENITAL HEART DISEASE {see 
Heart, Congenital Disease of). 

CONGENITAL HYPERTROPHIC STE- 
NOSIS OF PYLORUS (^ee Pylorus, 
Congenital Hypertrophic Stenosis of). 

CONGENITAL LARYNGEAL STRIDOR 

(see Stridor). 

CONGENITAL SYPHILIS {see Syphilis). 

CONJUNCTIVITIS. — An infiammation of 
the conjunctiva which may affect both the 
palpebral and ocular layers, either together or 
separately. The different varieties can be 
recognized clinically according to the severity of 
the infiammatory reaction or its distribution. 
The visible iignt of conjunctivitis are : 

(1) General or localized injection of the 
blood-vessels contained in the conjunotiva 
which lines the inner surface of the lids and 
the eyeball. This, in acute cases, gives to the 
sclerotic an intensely red appearance, while the 
accompanying cellular infiltration of the mucous 
membrane causes swelling, variable in amount, 
but sufficient to mask almost entirely the in- 
dividual vessels so plainly visible in the normal 
healthy conjunctiva. In more chionio oases 
the vessels are merely dilated or tortaoB% 
either generally or locally. 
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(2) Fluid secretion from the conjunctiva, since the latter affection may be of longer 
pr^ucing a mucoid, muco-purulent, or puru- duration and, as will be described later on, ^ Re- 
lent discharge that exudes from the palpebral i)endent upon the state of the general b^Ith- 
aperture during the day and glues the edges Catarrhal conjunctivitis is caused by the 
of the lids together at night, so that in the activity of the Koch- Weeks bacillus, an organ- 
morning the lids cannot be opened until the ism which is not unlike the influenza bacillus 
dried-up discharge has been washed away. and can be demonstrated in smears made from 

These two signs in a greater or less de^ee th<) discharge, 
characterize all varieties of conjunc^tivitis. Prognoait and treatment.— Although the 
Both eyes are usually affected, one shortly condition to all outward appearancse looks to 
before the other. the patient rather alarming, it is by no means 

The symptom! complained of may be irri- difficult to treat ; even the ordinary meth^ 
tation, a general feeling of discomfort, itching, of cleanliness will often bring about a cure in 
or a sensation of sand in the eyes, but there a week or ten days, but it must be remembered 
is no pain or photophobia, and the (x)mea is that the affection is very contagious, and, un- 
always bright and clear. These latter symj)- less precautions are carefully taken in regard 
toms are never found in a purely uncompli- to towels, handkerchiefs, etc., will spread 
cated conjunctivitis, and tlieir j)reaence always rapidly from one member of a family to another 
indicates extension, however slight, of the in- until the whole household becomes affected, 
flammation from the conjunctiva to the corncia. Treatment, as in all cases of conjunctivitis, 
One should always be suspicious of a (^onjunc- consists in washing out the conjunctival sac 
tivitis which remains monocular or localized to with a bori(*,-acid (10 gr. to the oun(^) or 
some particular part of the conjunctiva for any penihloride-of-mercur)- (1 in 5,000-8,000) lotion 
length of time, and defies all the ordinary by means of a glass syringe, ciyebath, or other 
methods of treatment. There is ])robably form of rc‘ceptacle such as the undine, or a 
some unusual or atypical form of conjunc- small jug with a good spout ; this should be 
tivitis present— irritation of a foreign body repeated several time,s in the day. At night 
hidden away somewhere (e.g. hair in the some lubricant, e.g. boric ointment or vaselin, 
punctum, ingrowing lash, conjunctival growth), should l)e well smeared along the edge of 
or some superficial ulceration of the cornea of a the lids to prevent the adhesion whi(^h would 
very transitory yet recurrent nature. In these otherwise take })Jace during sleep. The neglect 
circumstances a very careful search should be of this precaution often causes delay in re- 
made by eversion of the lids, examination with coverv, since the organisms grow rapidly while 
a magnif 3 ring lens, etc., to ascertain the cause. the lids are closed and continue to reinfect the 
The following varieties of acute conjunc- conjimctiva each day. 
tivitis are those most commonly met with : — Ko complications, as a rule, are to be antici- 

pated, and if the treatment indicated is followed 
1. Catarrhal Conjunctivitis ^ confidently be expected in a week 

In this variety the whole eyeball looks in- c»r two, and almost certainly within three 
tensely injected, and the blood-vessels are weeks. If there is any tendency for recovery 
sometimes so engorged that some of them give to be prolonged, it is a good plan to paint the 
way and produce small characteristic subcon- lids once*, or twice a w<*ek with silver nitrate 
junctival haemorrhages. The inner surface of (10 gr. to the ounce) or protargol (20 or 30 
the lids is al^ considerably swollen, but no per cent.) in tlie same way as is described 
definite elevations are seen. The discharge is under Purulent (conjunctivitis (see below). An 
profuse, and usually of a mucoid nature, excellent alternative as a lotion in this and any 
though in severe cases it may be niuco-j)uru- other form of conjunctivitis is hydrochlorate 
lent. Sometimes there are small white patches of quinine (3 or 4 gr. to the ounce), 
at several points round the limbus resembling 

phlyctenules, but, although patho]ogic,aliy in- 2. Purulent Conjunctivitis 

distinguishable from the latter, they are This form is represented by the well-known 
clinically entirely different, are due to direct clinical types of gonorrhoeal ophthalmia and 
infection from the lids, and will disappear as ophthalmia neonatorum, the former in adults, 
toon as the conjunctivitis is cured. If the the latter in new-born babies, and differs from 
pcactitioner makes a dia^osis of phlyctenular other forms in the abundance and consistence 
oonjonctivitis his prognosis must be i^uenced, of the discharge as well as the possibility of 
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secondary implication of the cornea. After a 
short period of incubation, varying from a few 
hours to a few days (three days in ophthalmia 
neonatorum), the conjunctiva becomes in- 
tensely inflamed and swollen by oedema (chemo- 
sis). This is quickly followed by an abundant 
muGO-purulcnt discharge. The inflammatory 
process may rapidly spread to the cornea, lead- 
ing to ulceration and perforation in the course 
of a few days, and resulting in prolapse of the 
iris into the wound with all the attendant risks 
and dangers. 

In j)urulent conjunctivitis, due to any cause, 
the j)reauricular gland is generally found to be 
enlarged, an indication of the virulence of the 
inflammation. 

The profuse white discharge welling up 
from beneath the lids as soon as they are 
separated is characteristic., and must be 
thoroughly cleared away before any proper 
examination of the conjunctiva and cornea 
(‘an be made. It is highly important that 
an opinion regarding the condition of the 
latter should be formed at the earliest })ossible 
moment. 

Obviously, this is an extremely dangerous 
type of (‘onjunctivitis and, especially in adults, 
may cause total destruction of the eye in the 
course of a few days. It is also very con- 
tagious, so that, when one eye alone is affec^ted, 
vigorous efforts should be directed towards 
shutting off from the unaffected eye any channel 
of infection. To a(;complish this, a Buller's 
shield should carefully be applied ov(‘r the 
normal eye and secured in position by strap- 
ping, special attention being paid to the nasal 
i)oundary of the orbit ; to prevent moisture 
from collecting and obscuring the glass, it is 
advisable to have a small piece of drainage- 
tube inserted beneath it on the temporal side 
to fonn a communication with the external 
air. Protecting goggles should be worn by 
those in attendance on the patient, and sc!ru- 
pulouB care exercised in washing the hands 
afterwards. 

Treatment. — In new-born children the per- 
centage of cases of ophthalmia neonatorum has 
been greatly diminished by the adoption of 
(Jrede’s method of instilling a few drops of 
a 2 -per-cent, silver-nitrate solution into the 
baby's eyes as soon as it is born, but it must 
not be assumed on this account that silver- 
nitrate drops can be used indiscriminately by 
unskilled {tersons for a long time. The con- 
junctiva and cornea tolerate the occasional 
use of silver, but its prolonged use leads to 
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permanent staining of the former and ulcera- 
tion of the latter. 

The object aimed at is to lessen the amount 
of discharge and control the growth of the 
organisms which prove so disastrous to the 
cornea. Lotions must be used as in all forms 
of conjunctivitis, but no antiseptic fluid can 
be applied to the eye strong enough to destroy 
the organisms without affecting adversely the 
delicate structures of the eyeball itself. Many 
drugs, however, can be used in suflBciently 
strong solutions to inhibit growth, and if poured 
into the eye from a definite height, either out 
of an undine or a small jug, the organisms are 
mechanically washed out with the discharge. 
If the washing out is repeated often enough, 
an appreciable control is established over 
the number of organisms in the conjunctival 
sac. The aim should, therefore, be to secure 
continuous irrigation as nearly as ])ossible ; it 
is generally found that hourly washing out in 
the day, and four-hourly during the night, is 
sufficiently often, and compatible with tlie re- 
quirements of sleep. The lotion generally used 
is perchloride of mercury (1 in 5,000 or 7,000) 
or eusol (1 in 6). 

If there is much chemosis it will often be 
found heflpful to apply iced compresses in 
the intervals between the douchings, as the 
oedema may be sufficiently severe to obstruct 
niechanically the circulation at the limbus and 
so cause necrosis of the cornea ; but this treat- 
ment keeps the eyes closed, which is a distinct 
disadvantage. A daily examination of the 
cornea should be made as long as the symptoms 
are acute, and if any difficulty is experienced 
in separating the lids for this purpose, lid re- 
tractors must be used, since the cornea may 
easily be damaged by the careless use of the 
fingers. An ulcer on the verge of prfora- 
tion may in a moment be converted into an 
actual jierforation, and a cornea which up to 
that time was healtliy may be scratched, when 
the abrasion will be quickly infected, and an 
ulcer result. 

In addition to the use of lotions, the pal- 
pebral conjunctiva, after eversion of the lids 
(ifee Eye, Examination of), must be painted 
once a day with some preparation of silver, the 
strongest one being silver nitrate (10 gr. to the 
ounce) ; protargol (15-30 per cent.) and argyrol 
of the same strength are both weaker than 
silver nitrate. This painting is best carried 
out by means of a fine cotton-wool swab cm 
end of a glass rod ; as the wool can be InuM 
and the glass rod boiled, this method is 
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preferable to a camers-hair brush. With re- 
gard to this procedure, a few words of caution 
are desirable : never use stronger solutions of 
silver nitrate than 2 per cent, (or 10 gr. to the 
ounce), never paint the lids more than once a 
day, and never use the strongest prejmrations 
in the absence of discharge. It is owing to 
neglect of these precautions that disasters often 
occur. 

All practitioners are familiar with the use of 
silver nitrate in the treatment of severe forms 
of ophthalmia, but in their anxiety to effect a 
rapid cure they often apply it too frequently 
or with too much vigour, with the result that 
the caustic action often extends more deeply 
than is necessary and, by its action on the 
cornea, actually produces the very condition 
the treatment is intended to avoid. The mis- 
chief thus caused is mistaken for damage pro- 
duced by the original infection, and so renewed 
efforts are made with the 8ilv<;r nitrate, only 
to be followed by further destruction of corneal 
tissue. As soon as the discharge be(;ome.s less 
profuse, some milder preparations, such as 
protargol, in var}ing strengths, should be sub- 
stituted for the silver nitrate, and in this way 
the effects of over-zealous treatment (ian be 
avoided. I know of no class of case which 
responds more readily to a change of triiatment 
than bad cases of gonorrhoeal ophthalmia. 

The proper method of painting th(5 lids is 
as follows : Take up a position behind the* 
patient, who will be seated in a chair or lying 
on a table or couch ; if a baby, it is best to 
hold the child's head gently between th(i knees 
while its feet rest on the mother’s or nurse’s 
lap. Evert the upper lid in an adult as de- 
scribed under Eye, Examination of, and in 
babies by gently separating the lids with the 
finger and thumb placed close together at the 
outer canthus, when they will generally turn 
out. Dry the surface of the conjunctiva with 
a small cotton-wool sponge wrung out of boric 
lotion, and apply the silver nitrate by rubbing 
over the conjunctiva with a cotton-wool swab 
on the end of a glass rod, dipped in the solution. 
After a few seconds the conjunctiva becomes 
bleached, showing that the silver has acted by 
destroying the epithelium. Now mop with a 
wool sponge any superfluous fluid that may run 
over the lids. The lids can then be replaced. 

Should the cornea become affected, as mani- 
fested by a general grey haze over the surface, 
atropine must be instilled immediately, in the 
form either of ointment or of drops (1 per cent.), 
three times a day, and the pupil kept fully 


dilated. This tends to prevent adhesion of 
the iris to the cornea in the event of perfora- 
tion, keeps the eyes as far as possible at rest, 
and promotes healing. Continue to treat the 
conjunctiva at the same time. 

The prognosis dej)ends upon the extent of 
this complication, but in any case several 
weeks must elapse before a definite pronounce- 
ment can be made with regard to the comple- 
tion of the cure ; bacteriological examinations 
should be made periodically until all signs of 
the gonococcus have been eliminated. 

Even when comeal complications arise, it is 
astonishing liow much better, in children, is 
the ultimate result than could have been ex- 
pected. In adults, however, the result is far 
less favourable, and the eye is very often lost 
Since^ purulent conjunctivitis from any cause 
])roduces considerable depression in the general 
health, tonics, fresh air, etc., should be pre- 
scribed. 

3. Membranous or Diphtheritic 
Conjunctivitis 

Characteristically this is an acute conjunctiv- 
itis due to the Khibs-Lofflor bacillus, but a V(»ry 
similar condition is sometimes found to be duo 
to streptococcic infection. The essential fea- 
tures of this form are th(*. grejdsh colour of the 
swollen <;onjuncliva and th({ subsequent aj)- 
pciarance on the conjunettival surfac<^ of the 
lids of a definite membrane which, if peeled 
off, leaves a raw bleeding surface, just as is 
scjon in the corrcsjiondiiig condition affecting 
the larynx. There is often some brawmy 
sw^elling of tlie conjunctiva and lids, with a 
certain amount of purulent discjharge, though 
not so profuse*, as in the gonorrhaml type. 
The general health is much affected, as shown 
by gentjral dei)res8ion and rise of temperature. 

The cornea is likely to be involved, and 
the lids may become adherent to the globe 
througli the union of the conjunctival suriaces 
(symblej)haron) ; this can be prevented by 
passing a glass rod daily between the lid and 
the globe so that the adhesions are broken 
down wherever they fomi. 

The prognosis is favourable provided that 
the case is treated at once and energetic steps 
are taken to avoid complications. 

Treatment. — The diagnosis having been 
definitely established by bacteriological investi- 
gation, antitoxin treatment must at once be 
instituted, together with the local treatment 
described under Purident Conjunctivitis, with 
the single exception that the lids must never 
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be painted with any silver preparation, but the 
membrane left to exfoliate. 

The general health must carefully be at- 
tended to and the same precautions adopted 
regarding contagion as in other cases of diph- 
theria. 

4. Phlyctenular Conjunctivitis 

This form of acute conjunctivitis is found 
almost exclusively in children. It is character- 
ized by localized areas of conjunctival injection 
at various points on the limbus, surrounding 
little raised spots visible to the naked eye and 
consisting of collections of mononuclear cells 
in the adenoid and subepithelial layers. When 
the epithelium over the little swellings breaks 
down they form small ulcers which, however, 
do not give rise to photophobia unless the 
cornea is involved. The condition is due to 
aut-o-intoxication from some remote focus, 
generally tuberculous, and is encouraged by 
malnutrition due to bad hygienic surroundings ; 
for this reason it is most commonly met with 
in children of the poor, and is of long duration, 
or frequent recurrence, often persisting for 
several months or even years. 

The local aymptomt are very slight, com- 
prising only those of conjunctivitis in a inodifitid 
form ; there is no photophobia, unless the in- 
flammation spreads to the curnea, a very likely 
contingency. The patients are generally sub- 
jects of glandular enlargement of the neck, 
and it has been said that removal of the glands 
checks the course of the aflection in the eye. 

Diagnosis is not difficult if the j)oints 
already described are borne in mind. In adults 
the condition is most likely to be mistaken for 
episcleritis, which runs a much more chronic 
course and docs not yield readily to treatment. 
The patch of inj(u;tion at the limbus is common 
to both, but in e])i8cleritis the redness is of a 
deeper and pinker shade ; it tends also to 
spread to the ciliary body rather than to the 
cornea, as is the rule in j)hlyctenular conjunc- 
tivitis. Moreov(‘r, episcleritis takes a long 
time before it is completely cured, whereas an 
uncomplicated phlyctenular conjunctivitis gets 
well in a few weeks under suitable treatment, 
provided no corneal complications arise. 

Treatment consists in washing out the eye 
two or tliree times a day with some lotion, 
usually perchloride of mercury (1 in 7,000), 
followed by gentle massage of the globe by 
means of the closed lid after introduction 
of some ointment, e.g. boric-acid ; yellow 
oxide of mercury, advocated in most books, 


w quite unnecessary, and often aggravates the 
injection and irritation, especially when there 
happens to be any comeal ulceration. The 
above method of treatment will often bring 
about a cure in a week or so, whereas my ex- 
perience is that the use of yellow oxide some- 
times actually keeps up the inflammation. 

Tonics, and especially change of air to the 
seaside, will hasten recovery and dimmiVh the 
tendency to relapse. 

The chronic forms of conjunctivitis most 
commonly met with are the following : — 

1. Angular Conjunotivitib 

This, as the name implies, occurs at the 
inner and outer canthi, and is accompanied 
by some injection of the conjunctiva along the 
edges of the lids. It is essentially an inflamma- 
tion of the palpebral layer, the ocular portion 
never being affected. The redness extends 
over the edges of the lids on to the skin sur- 
face, causing a certain airiount of excoriation 
at the outer and iimer canthi. 

Etiology. — The condition is due to a specific 
organism, the Morax-Axenfeld bacillus, a small 
rod-shaped diplobacillus which can very easily 
be stained and demonstrated in a smear from 
the conjunctival secretion. 

The signs and symptoms are much the same 
as in the acute forms, but are of a much 
slighter degree. There is very little discharge, 
but just enough to glue the edges of the lids 
together at night. The patient complains of 
a considerable amount of irritation and heavi- 
ness of the lids ; and especially of an itching 
sensation which is, 1 think, peculiar to the 
angular variety. The symptoms are not severe 
enough to lead the patient to seek advice early, 
and when the case first comes under observa- 
tion the condition has usually existed for three 
or four weeks, this relatively long history being 
a very suggestive element in the diagnosis. 

The prognosis is distinctly favourable, 
though it may take from three to six weeks 
to effect a complete cure, and the affection is 
very liable to recur. Unlike acute catanhal 
conjunctivitis, it never gets well spontaneously, 
nor with boric-acid or perchloride-of-mercTuy 
lotions, which often have already been tried 
by the patient on his own account. 

The proper treatment consists in washing 
out the eye with a lotion containing zinc sul- 
phate or zinc chloride (1-3 gr. to the ounce). 
The zinc salts are an absolute speoifio for the 
Morax-Axenf eld bacillus, and the inflammation 
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quickly subsides under their influence ; in two 
or throe weeks it has generally disappeared, 
though it is best to persevere with the treatment 
for two or three weeks longer to prevent re- 
t urrence. It is better to begin with the strength 
of 1 gr. to the ounce, as some patients are very 
sensitive to the astringent action of this drug 
and cannot bear a stronger solution ; in these 
circumstances the weaker lotion is just as 
eflicient, and the strength can easily be in- 
creased if necessary. A good alternative to 
rinc is alum (4 gr, to the ounce), but it is a 
weaker preparation. As the lids, to a (certain 
extent, stick together at night, before going to 
sleep some ointment must be spread along their 
edges. 

If an angular or chronic conjuncti\itis is 
slow in responding to the foregoing treatment, 
the conjunctiva may be painted with weak 
silver solutions (e.g. protargol 15 or 20 per 
cent.) or with silver nitrate (1 per cent.) once 
or twice a week, but not so often as in the acute 
forms. Since smoke, dust, bad air, late hours, 
reading by artificial light, and small errors of 
refraction tending to pro(lu<'e e}'estrain aggra- 
vate the symptoms, the treatment must in- 
clude attention to these details. 

2. FoLLiruLAU Conjunctivitis 
A chronic form of conjunctivitis associated 
with overgrowth of the follicular tissue in the 
loose |K)rtion of the conjunctiva, giving rise 
to pale translucent elevations in the fornices. 
These are always seen in two or more rows 
parallel to the edges of the lids, and are never 
found on the conjunctiva covering the tarsal 
plate, thus differing from those of trachoma. 
The condition is comparable to enlargements 
of the tonsils, and is often found in children 
who show a tendency to adenoid-tissue over- 
growth. 

The symptomt are much the same ^as in 
other varieties of chronic conjunctivitis, but are 
much milder ; indeed, the secretion is seldom 
sufficient to produce sticking of the lids at night. 

The best treatment consists in the applica- 
tion of fairly strong astringent lotions or in 
painting the follicles with alum stick. There is 
no necessity for such drastic measures as ex- 
pression, or painting with silver nitrate, which, 
tho^h they lead to disappearance of the 
follicles, are needlessly violent. 

3. Trachoha (Granular Conjunctivitis) 
This form is endemic in certain places, and 
has found its way into England since the ad- 


mission of aliens — c.g. Russian Jews ^into the 
country. But it is by no means so common as 
it was several years ago, the introduction of 
more careful suj>ervision in the examination of 
the eyes of aliens landing at the ports having 
eliminated a considerable number of cases. 

The disease is subacute and very persistent. 
It is distinguished from all other forms of con- 
junctivitis by the presence of grey translucent 
gelatinous granulations like sago grains scat- 
tered uniformly all over the palpebral con- 
junctiva, and not specially confined to the 
fornices. The granulations consist of collec- 
tions of leucocytes and lymphocytes, caused 
no doubt by the presence of the trachoma 
organism (not yet discovered) in the sub- 
conjunctival tissue ; these collections push the 
epithelium in front of them and give rise to 
numerous elevations over the inner surface of 
the lids. The cornea soon becomes secondarily 
infected at the upper ])art, where the upper lid 
is in contact with it, and granulation tissue 
rich in blood-vessels grows into the cornea be- 
neath the epithelium and superficially to Bow- 
man*s mem{)rane, producing a hazy infiltration 
in the afiected area ; this is known as tracho- 
matous pannus. At this stage obstinate photo- 
phobia may develop and, in the absence of 
treatment, ulceration of the (;ornea may occur 
and lead eventually to |)erforation and dc^struc- 
tion of the eye. 

Diagnoiif. — When the disease presents the 
typical appearance just described, there is little 
fear of mistaking it for anything else, but when 
there are only a few granulations confined to 
the fornix, as in early stages, there is some 
likelihood of confusing it with follicular con- 
junctivitis, Doubtful cases should be watched 
carefully for a few weeks ; if trachoma is pre- 
sent, granulations are sure to appear on the 
pa]|>ebral conjunctiva over the tar.sal ])late 
while the cornea bet'omes roughened at the 
upper quadrant. In follicular conjunctivitis 
the follicles remain confined to the fornix, are 
never found on the u])j:»er lid, and do not 
affect the C/ornea. 

Various forms of treatment have been 
employed in trachoma, all of which are directed 
to destroying the granulations and as much of 
the deeper layers of the conjunctiva in which 
they as is safe. Opinions only differ as 
to which is the most effective method. In the 
early stages it is a good plan to express the 
granulations by means of special forceps applied 
to the everted lid — a procedure which must 
be carried out under an anaesthetic, as it is 
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CONSTIPATION 

6xtTein6ly painful. This is followed by paint- but it is not easy to diagnose, and is so iiffe 
ing with strong perchloride of mercury (1 in that it need not be considered here. 

200) ; much of the conjunctival tissue is thus Treatment consists in applying a lotion 
destroyed, together with the granulations in composed of dilute acetic acid (3 min. to the 
all stages of development. Another method is ounce) combined with adrenalin (IJ dr. of 1- 
to scarify the conjunctiva with a hard tooth- in-1,000 to the ounce) ; the ordinary lotions 
brush, and afterwards to paint the lids in the have no effect whatever, 
same way. 

Whatever method is adopted at first, daily Other Affections op the Conjunctiva 

painting with silver nitrate (2 per cent.) must Such affections as concretions (chalky de- 

be the routine treatment, and later on, when posits on the surface of the mucous membrane), 
the condition becomes more chronii;, copper- pwfjuicula (yellow elastic tissue), situated on 
sulphate stick should be used instead. As each side of the globe in that part of it exposed 
long as there is much discharge, copper should by the palpebral aperture, and pterygium (en- 
not, as a rule, be applied. croachiiient of the conjunctiva on to the 

Another very useful procedure is to hold a cornea), situated in the same region as pin- 
stick of CO 2 snow in contact with the C50n- guicula, require no treatment as a rule, unless 
junctival surface of the lid for about half a they cause trouble, when operative measures 
minute. If employed once a week for a few may be called for. It is well, however, to bear 
weeks, this is one of the quickest and most in mind that almost any form of chronic con- 
successful methods of treatment, but, owing junctivitis or conjunctival overgrowth is bene- 
to the thawing of the parts which are not fited by the use of a zinc lotion combined with 
destroyed, it is one of the most painful, often adrenalin. Malcolm L. Hepburn. 

keeping the. patient awake for a night or two 

afterwards ; this is more than some patients CONSTIPATION. — In normal defeecation 
can bear. contents of the large intestine beyond the 

In tlie intervals between the various a})pli- splenic flexure are excreted. As the longest 
cations the eyes must be w’aslied out with period which should elapse after a meal before 
perchloride-of-mercurv lotion (1 in 6,000), and the splenic flexure Ls reached is sixteen hours, 
a little ointment spread along the lids at night, J^ome of the residue of a meal taken eight 
atropine being also instilled as soon as the hours after defsecatioii sliould be excreted at 
corn(»a becomes affected, A disease so de- th® next defsecation in individuals whose bowels 
structive to the conjunctival tissue leads to are ojieued punctually every twenty-four hours, 
much scarring and cicatricial coiitrai^tion of the H, however, the bowels are only opened on 
conjunctiva and lids, so that even after a cure alternate mornings— a condition which is not 
has been obtained tli«‘ lids are oiUm distorted, necessarily i>athological -forty hours would 
leading to entropion, trichiasis, and ptosis ; elapse instead of sixteen before some of the 
permanent scars may persist on the cornea, residue of the meal would be excreted. Gon- 
At the same time the various secretory glands stijiatioii may therefore be defined as a co/idi- 
are destroyed, leading to dryness of the con- tion in which none of the residue of a meol, 
jiinctiva and eventuallv to xerosis. taken eight hours after defveation, is excreted 

within forty hours. 

4. Spring Catarrh Etiology and pathology.— 'Constipation 

A rare condition occurring in the summer may be due to (1) the passage throu^ the 
mouths. Characteristically, it produces flat- colon being delayed, whilst defsecation is 
toppiid elevations on the conjunctival surface nonnal— -co/ic eonsiipalitm ; (2) the evacuation 
of the u]>per lid, accompanied by a milky dis- from the pelvic colon being inadequately per- 
charge ; a su{)erabundauce of eosinophil leuco- formed, whilst the passage through the colon 
cytes is found in the secretion. It has some- is normal — dyschezia ; (3) iusufficieiit formation 
times been mistaken for trachoma, but the of faeces. 

individual elevations are larger and flatter, are I. Colic CQnitipation.y-Delay in the passage 
much more regularly arranged, being grouped of faeces through the intestines is due (a) to 
together like jjavement stones, and occur only their motor activity being deficient, or (&) to 
on the tarsal plate. the force required to carry the faeces to the 

In another form, localized vascular out- pelvic colon being excessive, (a) 
growths appear on the eyeball at the limbus, motor activity of the colon may result tofinn , 
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weakness of its musculature, deficient refier 
activity, inhibition, or uncontrolled and irregu- 
lar action. Weakness of the musculature may 
be due to congenital hypoplasia, which is the 
cause of the constitutional constipation from 
which several members of a family may suffer ; 
to acquired hypoplasia, which is the cause of 
senile constipation and the constipation which 
may follow such local diseases as dysentery ; 
or to functional insufficiency without struc- 
tural change, as in chlorosis, acute fevers, and 
the cachexia of cancer and tuberculosis. The 
reflexes which maintain intestinal activity may 
be deficient owing to the stimulation being 
too weak on account of want of exercise or 
lack of mechanical and chemical stimulants 
in the food. They are also deficient when 
the excitability of the mucous membrane is 
impaired as a result of catarrh and of long- 
continued irritation by purgatives. Constipa- 
tion is a very frequent symptom of neuras- 
thenia, the depressed condition of tlie nervous 
system leading to a diminished response to 
the stimuli which normally excite intestinal 
activity. The inhibitory svinpathetio nerves 
may be stimulated directly in lead poisoning, 
centrally by depressing emotions, and reflexly 
in painful diseases and injuries of any pai^ 
of the body, but particulai*ly of the abdominal 
and pelvic viscera. 

Constipation may result from painful spasm, 
induced reflexly by the presencse of an irritant 
in the colon of a patient with an abnormally 
excitable nervous system (cnterospami^ spas- 
tic constipation). Such patients are generally 
neurasthenic, and there is often a history of 
worry or overwork immediately preceding an 
attack. The irritant which gives rise to the 
exaggerated reflexes is in most cases hard 
faeces, the retention resulting from the ordinary 
neurasthenic constipatiou, which is generally 
present in the intervals between the attacks. 
Similar spasmodic contractions of the intes- 
tines occur as a result of excessive smoking 
and in lead poisoning. 

(h) The work of the intestinal musculature is 
excessive when the consistence of the fasces 
offers more than the nonnal degree of resist- 
ance, owing to insufficient consumption of 
water or its excessive loss in the urine or sweat, 
and when there is a diminution in the intestinal 
lumen owing to organic stricture or pressure 
exerted from without. 

2. I)yi6haiit.y--Dwhezia is due to a want of 
proper proportion between the power of ex- 
pelhng the faeces from the pelvic colon and 


rectum and the force required to do this com- 
pletely. Jt may therefore result from in- 
efficient dcfsBcation, or from an obstacle to 
efficient def/ccation, such as abnormally harf 
and bulky fflcoes, and functional and organic 
strictures of the rectum aiid anal canal. Dys- 
cheria due to inefficient defrveahon is most 
commonly the result of disregarding the call 
to deffiBcaiion from ignorance or laziness, or 
from fear of pain in diseases of the anus and 
the neighbouring organs. If the call to defaeca- 
tion is disregarded, the sensation of fullness 
in the rectum passes off owing to relaxation 
of the tonic contraction of its muscMjlar coat. 
If the call is again disregarded after its return 
on the arrival of more ffle<;es in the rectum, 
further relaxation occurs. More and more 
fsBces accumulate in tljc rectum, the muscular 
coat of which becomes more and more relaxed. 
As the force required to empty the rectum 
when over-distended with faeces is much greater 
than that required under normal conditions, 
evacuation is now likely to be incomplete, 
even if a great effort be made, and it may 
finally become impossible without mechanical 
aid ; conscM^ucntly fasces are always present 
in the rectum instead of only for a few minutes 
before dcfffication, and the lumen of the rectum 
is permanently increased owing to its atonic 
condition. 

Dysclmzia may he due to various other 
causes, such as weakness of the voluntary 
muscles of dofaecation, the assumption of an 
unsuitable position during defalcation, and 
hysteria. But whatever the primary cause, the 
final result is the same. Tlie incomplete 
evacuation of the rectum results in an accumu- 
lation of fflBces and conseciuent atony and 
dilatation of the rectum. 

Congenital dfficieneg of the muscle-sense oj 
the rectum is the cause of the dyschezia of 
infants, in whom the slight additional dis- 
tension produced by the introduction of a 
finger or a piece of soap into the rectum re- 
sults in an adequate stimulus. In the majority 
of cases the muscle-sense develops when the 
infant grows older, but this is occasionally the 
starting-point of dyschezia which lasts through 
life. The rectal muscle-sense is abolished or de- 
fective in diseases of the spinal cord, in which 
the defcecation centre itself or the fibres 
connecting it with the brain are involved. 

3. Insnfflcient formation of fseoes. — The 
third great class of constipation is due to the 
quantity of fsBccs formed being insufficient to 
produce an adequate stimulus in the pelvic 
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colon and rectum, and to a less extent in the 
rest of the colon. The insufficient bulk of 
faces is due to an inadequate quantity of food 
residue reaching the colon as a result of anorexia 
or of CBSophageal or pyloric obstruction, or 
of excessive digestion of food, the result of a 
“ greedy colon.” 

Symptomatology. — Many people regard 
themselves as ill if they do not have one action 
of the bowels a day, hut this is really nothing 
more than a question of convenience, being 
found to suit the habits and diet of the majority 
of civilized people. It is, indeed, not very rare 
to find persons in perfect li(?alth who dcfacatc 
regularly two or three times a day, and oth<;rs 
who obtain an evacuation only once in two, 
three, or more days, without suffering the 
smallest ill effects. Such persons, so long as 
(leffGcation, when it does occur, is complete, 
can no more be regarded as diseased than those 
otherwise normal people whose hearts beat only 
forty or fifty times a minute. The majority, 
however, although they may suffer no incon- 
venience for a considerable time, finally develop 
symptoms duo to faecal accumulation, gradually 
increasing quantities of faeces being "retained. 
For practical purposes, therefore, a person 
may be considered constipated if his bowels are 
not opened at least once in every forty-eight 
hours. A less frequently recognized variety 
of constipation is that known as “ cumulative 
constipation,” in which insufficient fasces are 
excreted although the bowels may be opened 
every day, a condition analogous to retention 
of urine with overflow. Lastly, the amount 
of fa-ccs formed may be normal and the bowels 
may be opened daily, yet the fseces arc abnor- 
mally hard and dry owing to prolongi'd re- 
tention before excretion. 

It is important to distinguish the symptoms 
of constipation from those of the conditions, 
such as neurasthenia and chlorosis, wdiich may 
give rise to it. There Is no doubt that neuras- 
thenia, insanity, epilepsy, asthma, nephritis, 
diabetes, chlorosis, painful pelvic disorders, 
and many other diseases may be greatly 
aggravated by constipation. Apart from these 
conditions, headache, mental and physical 
fatigue, vertigo, anorexia, and pigmentation 
of the skin may result directly from the in- 
testinal intoxication and the reflex effects of 
constipation. Fseoal retention is a common 
cause of intestinal flatulence and colic. In 
rare cases a fssoal tumour and fescal obstruction 
occur. A f flBcal accumulation in the rectum may 
cause haemorrhoids, pruritus ani, catarrhal and 


ulcerative proctitis, and neundgio in the 
back, down the lege, end in the female pdvio 
organs. Hard feeoes make defaecation painful, 
and their passage may give rise to anal ulcers. 
Under certain conditions, especially in women, 
baoteriuria and pyelitis may develop, and con- 
stipation' may be one factor in the production 
of muscular rheumatism and of rheumatoid 
arthritis. Stasis in the cjbcuiu may give rise 
to chronic appendicitis, and constipation is 
the chief cause of catarrhal and muco-mem- 
branous colitis. Finally, constipation is the 
primary factor in the production of volvulus, 
and of the diverticula which occur in the 
colons of elderly |)eople. 

Treatment. Hygiene o! the bowels. ^In no 
circuinstaiices should the patient fail to make 
an effort to open his bowels after breakfast, 
even if he feels no desire to do so, and a call 
to def® cation felt at any other hour in the 
day should )>c obeyed at once, however in- 
convenient the time. Sufficient time should 
always be spent over the act of defacation, 
and it is often advisable to pay two visits 
to the closet at short intervals. In order to 
prevent the temptation to hurry over defaca- 
tion the closet should be clean, devoid of smell, 
and properly warmed in winter. In dysoheria 
a footstool nine inches lower than the se-at 
should be provided, and in severe cases the 
patient should crouch over a bed-pan placed 
on the floor. 

Diet — It Ls most important to see that 
enough food is taken, as constipation is often 
as much due to its insufficient (juantity as to 
its unsuitable quality. The diet should con- 
tain an increased proportion of vegetable 
foods, especially those which contain much 
cellulose, organic acids, and sugar. Fresh or 
dried fruit should be taken three times a day, 
and green vegetables or salad eaten at lunch 
and dinner. Porridge and cream, wholemeal 
brown bread, and oatcake are also useful. 
Care should be taken that sufficient fluid is 
drunk ; a glass of cold water taken on rising 
in the morning often helps the bowels to act 
after breakfast. 

Drugs. — The majority of oases of constipa- 
tion can be cured without drugs, if proper 
treatment is instituted at a sufficiently early 
stage. In dyschezia purgatives are either 
absolutely useless or they only have an effect 
when fluid stools are produced, a considerable 
quantity of fluid and nutritive material bei^ 
thereby wasted. In the constipation of ouiable 
diseases, such as chlorosis and neurasthenia, ai4^ 
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of chronic renal diseases, diabetes, and insanity, 
all of which are aggravated by the constipation 
which is commonly present, purgatives should 
be regularly given. They are also useful for 
making the stools soft when defsecation is 
painful as a result of inflamed hflemorrhoids 
or anal ulcer, in dise^es of the pelvic 
organs, and when straining at stool is accom- 
panied by danger, as in patients liable to cere- 
bral heemorrhage. In those cases of constipa- 
tion due to other causes, in which non-medical 
treatment proves insufficient, ]>urgatives must 
also be used, but an effort should be made to 
dispense with drugs at the earliest possible 
moment. The stool produced by an a])enent 
should be normal in size and consistence ; the 
dose should be so regulated that one stool is 
passed every day, and the desire to defeecate is 
felt immediately after breakfast. An infusion of 
senna pods is particularly useful, as the dose 
can be regulated from day to day by the 
patient ; an attempt should be made at in- 
tervals to reduce the numb<*r used by one at 
a time, until finally none* may be required. 
The aperient should cause no ])ain or discom- 
fort, and should not irritate the intestinal 
mucous membrane sufficiently to ])ro(luce any 
inflammatory change. If it is jjrobabh^ that 
the purgative will be j'equin'd ]>ennanently, 
one such as aloes, cascara, or senna should be 
chosen, which is likely to maintain its good 
effect without any increase in tlie dose. 

In constipation due to a greedy colon the 
bulk of the fseces must be increased by the 
administration of some unirritating substance, 
such as liquid paraffin or agar-agar, whicdi 
passes through the intcjstines without under- 
going decomposition or absorj)tion. Liquid 
paraffin is particularly valuable when the faeces 
are hard and dry ; it is therefore useful in 
other varieties of constipation besides this, 
fasces always becoming hanl and dry as a result 
of their abnormal retention in the. colon. In 
dyschezia also the soft stools which r(*.suJt from 
its use are expelled with Jess difficulty than 
ordinaiy^ fie<;es. From 1 dr. to J oz. should be 
taken immediately after meals two or tliree 
times a day. A minimum of some essential 
oil may be added to each dose as a flavouring 
agent, and in some patients an emulsion must 
be used, as otherwise some of the paraffin 
escapes from the rectum with flatus apart 
from the fsBces. 

— The majority of cases of moder- 
ately severe constipation are more or less 
cumulative, an exc^ of fseces being always 


present in the large intestine. It is therefore 
necessary that the colon should be evacuated 
completely before other methods of treatment 
are adopted. It is generally possible to empty 
the bowels completely by means of a dose 
of castor oil, fonow(5d perhaps by a saline 
purge. In severe cases, however, it is necessary 
to remove the accumulation of faeces from the 
large intestine by encmata before other treat- 
ment is attempted, and in rare instancres tlie 
rectum can only be emptied by means of the 
finger. 

it is essential in treating dyschezia to keej) 
th(5 rectum and pelvic colon empty, so that 
they may in time regain their normal tone 
and contractile powder. This can only be 
accomplished by the use of enemata of water 
or glycerin every morning if a prolonged 
attemi)t to def©cate naturally has proved un- 
successful. The bulk of the water enemata 
and the strength of the glycerin enemata 
should be gradually reduced. As a rule, the 
ton(^ and contractile powder slowly' return and 
a cure finally results. In very exceptional 
cases the atony and paralysis of the rectum 
arc so complete that recovery is impossible ; 
ill such cases treatment by enemata, though 
it does not cure, is the only way in which a 
regular evacuation can be obtained. 

Hydrotherapy. — cold bath or a cold douche 
after a hot bath is a very valuable addition 
to the series of stimuli which leads to the 
morning evacuation. Tlie spasm in s])a.sti(; 
con.stipation is often benefit(Ml by a liot bath ; 
and when constipation is due to soiiui painful 
}>elvic condition, the latter and the associated 
spasm of the sphincter ani may be relieved 
by the use of a hot sitz-bath. 

Exercise and massage.— Regular exercise in 
the? open air is one of the most im])ortant 
means of preventing constipation, esj>ecially 
in those w^ho follow a sedentary occupation. 
It increases the appetite, dive^ the mind, 
strengthens the voluntary muscles of defeca- 
tion, and stimulates the intestinal movements. 
When any of the voluntary muscles of defeca- 
tion are weak, considerable benefit can be 
gained by the performance of Swedish exer- 
cises every morning and evening. If consti- 
pation is due to want of activity of the intes- 
tinal musculature, the condition of the latter 
may be improved by deep abdominal massage. 
This should be directed particularly to the 
part of the colon in which the X-rays have 
shown that stasis occurs. Its efficacy is greatly 
increased if the first treatment is given during 
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an X-ray examination, as the masseur can feeding develops gradually the infant frequently 
then s(ie the exact ])osition of the colon and accommodates itself to it uncomplainingly, 
can find what manipulations have most effect This cause may be suspected when an other- 
upon it. In cases of ptosis he can also learn wise healthy infant begins to grow thinner 
how to manipulate the colon into its normal and to ])as8 stools which are ha^ in consist- 
position. ence and small in bulk. The suspicion may 

Dyschezia is often associated with viscerop- be confirmed by noting the good effect of one 
tosis, both being due to weakness of the or two full-sized artificial feeds given daily. It 
abdominal muscles. In sucrh cases an etiicient can b<‘ proved only by an analysis of the milk 
support is (d great value. ^ p HunST. together with an accurate measurement of the 

infant's weight immediately before and after a 
CpNSTIPATION, INFANTILE. -- Con- feed from the breast. 

stipation in infants may be eitlier acute or Attention to the diet is here all that is 
chronic. necessary. 

Acute Constipation' 3. Constipation in thriving babies. — This is 

A more or less sudden stoppage of the action the commonest type of case which comes under 
of the bowels frequently produces, as is well treatmeut. The child is fat and strong, and 
known, considerable constitutional disturbance not losing weight, but it suffers from colic 
from symptoms which arc j)artly toxic and and flatulence, wiiicli give rise to screaming and 
partly refiex in origin. i\jore esj)ecially are the entail disturbed nights. The stools are haid, 
symptoms severe when the constipation has but large in bulk, and the. bowels act only once 
been preceded by loose or undigested stools, in two or three days. 

They may vary from the comparatively mild This ty]>e of case is seen chiefly among 
upset shown by a sliglit rise of temperature, brciast-fed babies, but is common in those fed 
with screaming, ])ain, disturbed slee]), and on whole milk, whether eitrated or desiccated, 
irritability, to an alarming disturbance with It also occurs in those fed on diluted milk, 
high fever and convulsions. Treatment cem- Its explanation would seem to be that the 
sists in emptying the; lower bowel by means residing of tlie food in the intestine is too bulky 
of a Muall cntmia of soaj) and water or by a and dry to be moved on at the normal pace 
glycerin su])])ository, and the administration of by peristalsis. 

a purg(‘, castor oil (J--1 dr.) Ixung usually the Treatment of chronic constipation.— 
most suitable. CJeneral measures mtist not be negle<fted. Of 

these may be mentioned fresh air, friction 
Chronic Constipation after bathing, and, in older infants, training 

This complaint is frequently met with in the cliild to attemi)t a regular action of the 
babies who, as far as their nutrition is con- bowels. 

cenied, are thriving. Before dealing with such In very mild cases there are various addi- 
cases there are others to consider, and the less tions possible to the ditjt which have a mildly 
common cases w'ill luire be mentioned first. aperient action : such are barley-water, cane- 

1. Rare causes of constipation. — Congenital sugar, fruit juice, Melliti’s food, or (in selected 

atresia of the bowel or anus and congenital ceases) cream or codliver-oil emulsion, 
dilatation of the colon (Hirschsprung’s disease) In severer cases, in which such mild measures 
require mention here. Any painful condi- as those are of no avail, we shall require the 
tion of the lower bow'el will produce con- aid of drugs. Here there is so wide a field of 
stipation, while there are, of course, many choice that only those found the most satis- 
ailinents of which this is a symptom. Mental factory as routine measures will be mentioned, 
deficiency in general, and cretinism in particu- Crey powder (hydrarg 5 rrum cum cieta, J, or 
lar, must not be forgotten. ^ gr.) should be used when the constipation is 

2. Constipation with loss of weight. — Set- associated with the jf)assage of faeces which are 

ting aside partial starvation due to vomiting lumpy or undigested. It may be contimiied 

and constitutional diseases, this form of con- nightly for a week or so. If there are no signs 

stipation is most commonly due to under- of imperfect digestion, a routine treatmeili 

feeding. More especially is this common in which suits most cases admirably oonsUrtn irf 
breast-fed babies when the milk is gradually the following three measures, adjusted to the 
deteriorating in quality or quantity. Nor is it needs of the individual case. 

always easy to detect, lor when the under- (o) For the first few days, until the medkim 
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ate acting regularly, the bowels are opened 
by a small injection or suppository of soap or 
mycerin. By this means the use of purges in 
doses likely to produce pain is avoided. 

(b) Liquid paraffin in sufficient doses to keep 
the stools ^rom becoming hard should be given 
regularly. Generally between J and 1 dr. should 
be given twice or three times daily ; it is best 
administered separately from the feeds, unless 
the baby can be relied u])on always to finish 
its bottles. The paraffin may be given pure, 
or in an emulsion, or with malt ; and in se- 
lected cases may be usefully combined with 
codliver-oil emulsion, as can be done with the 
“ Semprolin ’* brand of paraffin. The doses 
^ven above are for the pure paraffin. 

(c) Infusion of senna pods, made at home by 
soaking the pods in cold water for eight hours, 
should be given nightly. The usual dose for 
a baby is the infusion of from half to two ]K)ds, 
and this should be given quite regularly over 
a sufficiently long period to correct the con- 
stipation permanently. The home-made in- 
fusion is usually more certain in its results 
than the popular syrup of figs, though this 
latter is useful in emergencies. 

Hegixald Miller. 

CONSUMPTION (ftee Pulmonary Tuber- 
culosis). 

CONTRACTED GRANULAR KIDNEY 

(see under Nephritis). 

CONVULSIONS. — The occurrence of con- 
vulsions does not const ittfte a disease, but 
must be regarded as a sym[)tom, the .sour<*e 
of which requires investigation. A convulsion 
affords eviden(?e of instability on the })art of 
the brain or of its circulation. Whether this 
instability should be r(?garded as belonging to 
the category of epiley^.y, or whether it may 
be ascribed to some adequate but tem]K)ruTy 
influence, is a question to which an answer is 
often difficult to find. A brief consideration 
of the general incidence of convulsions during 
infancy and adult life may be heli)ful in deter- 
mining their cause in a particular case. 

TntantiUi oonvolsioiis or infantile eclampsia. 
— ^The period of infancy is one during which 
convulsions are more easily provoked than 
at any other age, and provocation which is 
adequate in inf^cy becomes increasingly in- 
adequate as years go b^. 

It is impossible to distmguish between many 
of the convulsions of infancy and those of 
tote epilepsy, and it is especially difficult to 


determine how far loss of consciousness is 
associated with the motor disturbance. 

Infantile convulsions may result from ante- 
natal disease or injury, as well as from acci- 
dents occurring at th(^ time of birth, 

Itickets ])redis})08(i8 the infant to convulsive 
attacks which are j)arti<rularly liable to occur 
during the period of the first dentition. 

A series of convulsions of a single attack 
may usher in any of tlie acute Bj)ecific fevers 
and form part of the clinical picture of 
meningitis or encej)halitis. It is more than 
]>rol)able that encej)halitis in infancy is often 
lal>elled as " convulsions,” the other results 
of the cerebral inflanimation escai)ing recog- 
nition until the child has reached maturer 
years. 

Convulsions in infancy are often laid to the 
acciount of intestinal worms, to gastro-enteritis, 
to ])himosis, and to many other sources of 
])eri])heral irritation, but whether these would 
operate in the absence of some abnormal con- 
dition of the nervous system remains open to 
doubt. 

Tetany is the most common sj)asmodic 
aflection of early childhood to be jnistaken for 
convulsions, but the (diaracteristic attitude and 
com])leie retention of consciousness starve to 
distinguish it. 

Gross organic disease of the brain in the 
form of tumour, abscess, or hydToce})}ialiis may 
be resj)onsible for convulsive attacks in children 
as in adults, although the diagnosis is often 
more difficult in the former. 

Convulsions of adult life. --Ai>art from idio- 
})athi(* e})ilepsy, convulsions in adults may be 
due to a number of diffi;rent (causes, of which 
the moat imj)ort.ant are ])oi.soniiig by ahohol 
or lead, uremia, c<‘rebral syj)hilis or general 
paralysis of the insane, encephalitis, brain 
tumour and abscess, meningitis, eclam])sia of 
pregnancy and the jMierjjerium, arierio-sclerosis, 
aortic disease and heart-block, cerebral haemor- 
rhage and thrombosis, and any form of head 
injury. All these conditions must b*? regarded 
as exciting factors which in various ways play 
their jmrt in j)roducing convulsions. The in- 
fluemw they exert is in some, cases intensified 
by an inherent predisi)osition or spasmophilia. 

Lastly, some convulsions are undoubtedly 
of mental origin, various forms of hysterical 
fits belonging to this (iategory. 

E. Farquhab Buzzard. 

OONVUL8IVE TIO (see Tics and Habit 
Spasms). 
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CORNEA, AFFECTIONS OF 


OOPAIBA ERUPTIONS (see Drug Erup- 
tions). 

COPROLALIA {see Tics and Habit Spasms). 

CORNEA. AFFECTIONS OF.— Under this 
title are described — 

1. Ulceration. 

2. Interstitial Keratitis. 

3. Corneal Opacities. 

4. Corneal Degenerations. 

6. Conical Cornea. 

6. Neuro-paralytic Keratitis. 

7. Lead Deposit. 

8. Symptomatic Conditions. 

Abrasions of and foreign bodies in the cornea 

are considered under Eye, Injuries to. 

Affections of the cornea may be divided 
into ulcerations, interstitial inflariiniations, and 
new growths. The third group is rare, and 
need not detain us ; the two former occur in 
both acute and chronic forms. 

1. Ulceration of the Cornea 
Purulent Keratitis, as this affection is also 
called, is always caused by the presence of 
an organism or its toxin, which attacks the 
corneal tissue after preliminary destnuition of 
some part of the epithelium, brought about by 
lowered resistance or some trivial injury. 
Some ulcers, having once started in this 
manner by destruction of the first line of 
defence, spread no farther, and under appro- 
priate treatment at once begin to heal ; whilst 
others continue to extend either superficially 
or into the deeper layers, and eventually lead 
to perforation. The course which an ulcer 
pursues depends on the virulence of the organ- 
ism or toxin, or on the resistance offered by 
the second line of defence, the antitoxic pro- 
pcrti(?s of the blood in the underlying tissues. 

From a general practitioner’s standpoint, the 
question to determine is not so much the kind 
of ul(;er as whether ulceration actually exists, 
a matter about which he is frequently in doubt. 
The presence or absence of an active ulceration, 
however, can be decided in a moment by the 
application of a drop of iluorescin, as described 
under Eye, Examination op, and, by employ- 
ing the other two methods of examination 
set out in that article, the nature of any 
inilammation, without ulceration, can then be 
determined with more or less accuracy. In 
some cases the ulcer can be seen with the 
naked eye. If there is any difficulty in separ- 
ating the lids, owing to the photophobia, re- 
tractors must be used, as all rough handling 


with the fingers is dangerous. Whenever 
photophobia or a pricking sensation is com- 
plained of, it may be taken for granted that 
comeal inflammation exists, and the diagnosis 
can be confirmed from the signs and symptoms 
about to be enumerated. 

The rigns and symptoms common to all 
inflammation of the cornea are : (1) Ciliary 
ifijeA^tion (see Eye, Examination of ). (2) Loss 
of brillifincy in the corneal reflex. (3) Patn, 
which varies from a mere pricking sensation 
to an intense irritation that may lead to severe 
photophobia, the eyes being kept tightly closed 
to exclude all entry of light. The pain may 
pass off after the first day or two from the be- 
ginning of the inflammatory reaction — a bad 
sign, as will be explained later. (4) A copious 
discharge of water from the eyes. The dis- 
charge is not mucoid, and therefore does not 
give rise to any sticking of the lids after sleep, 
a point which serves to distinguish corneal 
affections from simple conjunctivitis. 

The prognoni in any given case varies 
with the nature and extent of the inflammation, 
or the complications likely to ensue ; these 
will be considered under each separate variety 
of ulcer. 

Treatment* — Unless there are special in- 
dications to the contrary, of which there are 
very few, the fundamental treatment of all 
corneal conditions, whether ulcers in any posi- 
tion or interstitial inflammation, is the same. 
The conjunctival sac must be kept clean and, 
as far as possible, aseptic by washing out the 
eye several times a day with lotion, perhaps 
the best in these cases being boric acid (10 gr. 
to the ounce), and atropine (1 or J per cent.) 
in the form of ointment or drops must be 
applied inside the eye two or three times a 
day to dilate the iris, and keep it dilated ^ until 
the eye is perfectly well. A common notion 
prevails that atropine should not be used in 
cases of corneal ulcer situated near the sclero- 
corneal margin, because in the event of per- 
foration prolapse of the iris is more likely to 
occur when the pupil is fully dilated ; this be- 
lief has no foundation. It is doubtiU if pro- 
lapse of the iris can ever be prevented after 
perforation, whatever position the iris occupiee 
at the moment of evacuation of the anterior 
chamber, except when the ulcer is small and 
situated exactly in the centre of the eomea, 
and the pupil is fully dilated. Compared with 
the importance of using atropine, tl^ point is 
not worth consideration. 

An eye with inflammation of the oomei nmit 
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be shaded, and in some cases with a clean con- ing pain and lachrymation, which pass off in 
junctival sac more rapid healing is promoted a few hours, only to be followed a day or two 
if the eye is covered with a bandage. When, later by a rep(*tition of the symptoms — a state 
however, conjunctivitis is also present, band- of things which (^vtends over a ])eriod of some 
aging is, in my opinion, positively harmful, weeks. These ulcers occur after febrile attacks, 
whereas the use of a shade or neutral-tinted never j)erforate, but tend to spread all over the 
glasses to exclude light, and thus rest the eye, cornea sui>(‘rficially, and may, if not recog- 
is never wTong. In addition to these inethods Jiized, exttuid through Bowman's membrane 
of treatment common to all corneal inllamma- into the decj»ei* layers, and thus aft(‘r healing 
tions, special means must be adopted in eer- form nelmlflu. In addition to the us<; of atro- 
tain cases, without which an ulcer may become pine, the eye should be washed out with boric- 
very clironic, and not only fail to heal but hjad acid lotion containing sonui weak sul])hatc 
to complications that may be serious. They of zinc, since tin? condition is almost alw'ays 
will be mentioned under the headings dealing associated with chronicj conjunctivitis. Occa- 
with the different varieties. .sionai painting of the lids (once or twice a week) 

with tiie weaker silver pTe]>aTations is of Urn 
The commoner of these varieties are five in of great lielj) in r^mdering them more healthy 
number : {<?) Epithelial, (h) Phlvetenular, (r) and thus iufiu(‘ncing tlie healing of the ulcers, 
Hyjiopyon, (d) (Catarrhal, (e) Ulc<‘rs s(*condary Siellatc and dendritic ulcers are tr(*ated in 
to purulent conjunctivitis, e.g. o})hthalmia the same way as suj)erficiul ]>unctate keratitis, 
neonatorum. Eacli must be (arefully distin- but it is nearly always necessary to ajiply 
guished and recognized if treatment is to be some form (d (caustic to the ulcer itself in order 
successful. to arrest its jirogress, since there, is not th(‘ same 

{a) Epitheual Uloehs. — As their name tendency to rajad healing. An eff(*ctiial plan 
implies, these ulcc^rs are confiu(‘d to the e])i- is to ])aint tlu* ul<*er with ])ure carbolic acid, 
thelium. Analogous to vesicles formed on the which is a local anaesthetic as well as a caustic, 
skin in herpes, they are always extremely The (‘oniea sliould be cocainized thoroughly, 
painful, causing great irritation, with a jirick- and 2-p(‘r-cent. fiuor<*sci‘in instilled in order to 
ing sensation, lachrymation, and bl(*j)haro- map out the whole extent of the ulcer ; then, 
spasm, for the nerve-endings of t]i(‘ c(»rnea are after drying the (ornea (carefully with a clean 
merely exposed and not destroyed. Accord- piece of blotting-jjajx^r, apply the head of a 
ing to their size, distribution, and extent they wooden match, sharpemed U) a round imint, 
have received special names, but the treatment and dip]>ed in ]>ure carbolic acid, to tlie ulcer 
is practically the same in (‘aeh case. If the over tli<^ jiarts that stain. It will be lioticed 
destruction of the epithelium occurs in many tliat when tlie carbolic touchi^s the cornea the 
spots, isolated and scattered all over the tissue becomes wbius showing that super- 
cornea, the ulceration is (tailed Afi/pcr/yciVd licial destruction is conijilete. After the sur- 

tate keratitis ; if ulcers an; laiger and tend face, has beiui dried again with blotting-paiHir 
to radiate out in lines from one central spot, the eve is bandaged for twenty-four liours. 
they are called stellate ; whereas if they extend The j>roc(‘8s may havi; to be rejieated s(*veral 
in branches all over the surfaces of the cornea times at intervals of two or three days until 
like the branches of a tree they are described all trace of ulceration has di.sapiicared as shown 
as dendritic. Such ulcers are ofttm sus])e(;ted by the fluor(;sein stain. 

from the symptoms described above, and can Ulcers of this variety are often found in 
readily be demonstrated by the instillation of cases wJiich oth<*rwise only ajijiear to be ordi- 
a drop of fluorescein. Unless definitely looked nary but troublesome conjunctivitis, and are 
for in this way they may escai>e observation, very easily overlooked. They are liable to re- 
since the inflammation, being confined to the cur ; and one of the best ways of avoiding this 
epithelium, shows no hazy area visible to the is to wash tht; eyes occasionaily for a few weeks 
naked eye as when Bowman’s membrane and with some lotion containing zinc, and to instil 
the substantia propria of the cornea are in- now and Hmmi a drop of dionine (5 ])er cent.), 
vaded. preferably in the morning. 

Supeificial punctate keratitis, although it (6) Phlycjtknulak Ulcers.— These are most 
healsrapidly, is very liable to recur if untreated ; commonly seen in children, and are rare in 
it is common for a patient to complain of a adults. They give rise to characteristic synip- 
bloodshot eye accompanied by intense prick- toms, with which all practitioners are familiar. 
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The subjective symptoms are sometimes much 
exaggerated, and the photophobia often reaches 
so extreme a degree that the lids are ke})t 
firmly closed in all circumstances and it is 
practically imi) 0 ssible to separate them suffi- 
ciently to get a satisfactory view of the cornea 
without the use of retractors. The edges of 
the lids and the skin over them become ex- 
coriated and raw owing to the constant moisten- 
ing by secretion, and this leads to further 
aggravation of the blepharospasm. It is not 
altogether a bad sign, as it shows that the 
ulcer is more or less superficial and is not 
extending rapidly into the deeper parts. There 
is also ciliary injcjction, with other signs of 
corneal ulceration, but the obstinate closure 
of the lids often i)ersista long after the ulcer 
has healed. This is largely a neurotic condi- 
tion, but its continuance has a depressing effect 
both on the parents and on the child, causing 
them to believe that the ulcer is still present 
in an acute form ; it provokes much needless 
anxiety and disa})pointment. One of the best 
ways of treating it is to put the <;hild’s head 
and face into a basin of cold water, holding 
it there for an appreciable time. In some cases 
slitting of the external canthus has to be 
resorted to. 

Phlyctenular ulcers may occur on the cornea 
in the first instance, or may result from direct 
extension from conjunctival phlyctenules. In 
whichever way they start, they run the same 
coursti and tend to sj)read over the surface as 
well as into th(j deeper layers. If the resisting 
power of the tissue is lowered the ulcer is 
liable to end in perforation, though this is 
not the usual teniiination. The dangers of 
perforation Tuust be thorouglJy understood by 
the practitioner in order that he may be on the 
alert and use all the means in his power to 
avoid it. When an ulcer perforatcis, the first 
effect is that the aqueous is discharged, and 
dui'ing its escape the iris is washed out through 
the oi)ening of the cornea and thus becomes 
entangled in the lips of the wound. Owing 
to the inllai amatory ]> recesses which have been 
going on, the iris readily adheres, bec'omes 
fixed in this new position, and if left too ioiig 
cannot be disengaged. At the same time it 
forms an efficient plug, closing up the hole in 
the cornea, and giving an opi.)ortunity for the 
anterior chamber to re-form, which it does in 
a few' hours. This plug, however, is not strong 
enough to withstand the normal intra-ocular 
pressure, and, consisting partly of iritic and 
partly of corneal tissue, gradually bulges and 


produces an anterior staphyloma* Moreover, 
an eye in which the iris is adherent to any part 
of the back of the cornea {anterior synechia) 
may become the subject of secondary glau- 
c^oma. When the anterior chamber is evacu- 
ated through a central hole in the cornea, 
the anterior capsule of the lens comes into 
contact wdth the cornea and remains so for 
an a})preciable time ; the inflammatory pro- 
cess in the cornea is communicated to the 
lens capsule, and a fibrous deposit occurs at 
this spot exactly in the middle line (anterior 
])olar cataract). This will interfere with vision 
after healing of the ulcer and after the anterior 
chamber has re-formed. 

Ulcers whi(!h extend superficially form large 
or- small infiltrated areas consisting of blood- 
vessels and granulation tissue. The infiltration 
first extends between Bowman’s membrane and 
the epithelium {phlyctenular pannus), wherever 
the latter happens to be intact, and later 
penetrates to the substantia x)Topria of the 
cornea. 

Another form which phlyctenular ulcers may 
take is that known as fascicular ^ in which the 
ulcer spreads from the limbus in the shape of 
a narrow cone with its apex directed towrards 
the centre of the cornea, and eventually, if not 
treated promptly, stretches right across to the 
oj)posite side. A leash of superficial blood- 
vessels follows this cone-shaped area, and from 
this the name is derived. It is a particularly 
stubborn variety of ])hlyctenular ulcer, and the 
special line of treatment required is to cauter- 
ize the advancing ai)ex with the actual cautery ; 
p<*rsonally, 1 find that healing is accelerated by 
cutting off at the same time the leash of vessels 
at its origin near the limbus. 

In all cases of phlyctenular ulcer the general 
health must carefully be attended to by means 
of tonics, good food, and change of air, prefer- 
ably at the seaside. It is astonishing how 
quickly the eyes rec.over in such circumstances, 
but, as the patients have to return sooner or 
later to unhealthy surroundings, the ulcers are 
very liable to recur. 

Bearing in mind the dangers of perforation, 
atropine must be pushed until full dilatation 
of the pupil is procured, and maintained 
throughout the whole course of the comeal 
ulceration ; no supposed theories of the greater 
liability to anterior S3aiechia with a dilated 
pupil should deter one from pressing it to its 
full effect : 

(c) Hypopyon Ulcer.— This form of amU 
ulceration of the cornea, known also as IZtm 
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Serpens, is especially virulent, and extends very 
npidly, causing perforation in a few days, with 
inclusion of the iris, perhaps followed by sup- 
puration in the globe, and loss of the eye in a 
comparatively short- time. It generally starts 
with some abrasion caused by an infected 
foreign body. In the very early stages it is 
somewhat painful ; but the pain soon })aR8es 
o£f owing to rapid destruction of the comoal 
nerve-endings, and lulls the 2 )atient into a 
state of false security, so that advice is not 
sought until the hyj)oj)Von has extended 
sufficiently to interfere with tlie sight. The 
pus in the anterior chamber is caused by the 
passage of toxins formed by tlie organisms 
(pneumococci) on the surface through the cornea 
into the aqueous humour, where tliey act on 
the iris and produce an intense iritis. This leads 
to an exudation of leucocyi.es, etc., from th<‘. 
vessels of the iris, and the jnis thus formed 
sinks down to the bottom of the anterior 
chaniber. Hyixipyon has lieen inistak(‘ii for 
an infiltration in the lowc^r jiart of the corntml 
tissue, but the dense white substance with a 
perfectly straight well-defined horizontal] border, 
corresponding to the ujiper level of the fluid, 
should always excite sus]ji(;ion, and the j^re- 
sence of a sloughy-looking ulcer should confirm 
the diagnosis. A small hy]) 0 ])yon, however, 
often requires to be looked Sfor carefully. That 
the pus is sterile, and must not be treated in the 
same way as pus in other parts of the body, 
cannot be too often insisted upon. Thc^re is 
no need to treat the hypopyon ajmrt from the 
ulcer, but if it is found necessary to open the 
eye, a procedure which may become iinpcjrative 
should increased tension occur, an attempt 
may sometimes be made to remove thi^ pus, 
since it is then liable to infection from the 
exterior. More often, if proper treatment is 
directed to the ulcer, the hypojiyon clears uj) 
spontaneously. 

Hypopyon ulcer is not infrequently accom- 
panied by increased tension, which further 
complicates an already very dangerous con- 
dition, and calls for urgent treatment. The 
secondary glaucoma is jjroduc^d by the exu- 
date acting as a means of uniting the iris to 
the back of the cornea and thus blocking the 
angle of the anterior chamber. This causes a 
return of pain which has been in abeyance. 

Treatment, — In the early stage the ulcer, 
which is generally situated about the centre 
of the cornea, should be cauterized either with 
pure carbolic or with the actual cautery ; I 
prefer the latter method in any but very mild 


cases. The cauterization must be applied 
freely and extend as dee 2 )ly into the comeal 
tissue as is safe without causing ]>erforation, 
and also laterally for a short distance into 
normal cornea. The resulting nebula, w'hich 
often clears uj) to a considerable extent, may 
be disregarded, since the problem is one of 
saving the eye with a certain amount of use- 
ful sight, and not of restoring ])erf<‘et vision, 
which is ])ra(*tical]y iinj)OSHible. 

If the ulcer shows no sign of clearing up 
after this treatment, it may be in'cessary to 
o])en the anterior chamber by making an in- 
cision througli the base of the ulcer ; cs])ecially 
is this irn])crative if the tension beco}nes raisc^d. 
Later, the adherent iris which inevitaldy re- 
sults must b(‘ dealt with in oi'der to avoid 
secondary glaucoma, and in some cases it may 
be advisabJe to i)erforni an iride<'tomy at the 
same time that the eye is opened. 

In order to inhibit the growth of the juieii- 
inococci on tlie ulcerated surface, various lotions 
are eni])Ioyed. the most usual being ])erchloride 
of mercury (1 in 7,0(X)), liydrogen iieroxide, 
and quinine hydrochlorate (1 j)cr cent.). The 
lonjuiictival sa(* must be washed out as often 
as in a cas(‘ of ojihthalmia neonatorum {see 
("ONMIJNCTIVITIS). 

The jiresence of pus in the anterior ('liamber 
seems to suggest to some practitioners the use 
of fomentations, but it must be reinembered 
that the pus is sterile and is due to toxins 
produced by the organism on the surface, and 
that these organisms will grow more vigor- 
ously under the stimulus of heat. 

If the eye be keiit ojien, the conjunctival sac 
washed out as often as is practicable*, and the 
ulcer treated by the special means advocated, 
many of these cases will get well though with 
a certain amount of damage to the sight. 

(d) Catakbhal Ulcer.— This ulcer ’ is so 
called because it is due to catarrh of the lids ; 
it occurs in the form of small round or oval 
ulcers situated just inside the limbus at ^’a^ious 
sites round the circumferfmee. The character- 
istic feature is that there is always a small 
area of normal cornea between the ulcer and 
the sclero-(orneal margin. Several such uhors 
often exist together and, if not treated, or if 
treated improj)erly, coalesce to form one large 
crescentic marginal ulcer. Perforation only 
occurs very occ-asionally. In addition to the 
use of atroj)ine, measures must be taken to 
decrease the conjun(;tivitis. Perliaps the best 
lotion for this purpose is a weak solution of 
sulphate of zinc. Painting the lids w ith prot- 


294 



CORNEA, AFFECTIONS OF 


argol (20 per cent.) or silver nitrate (1 per 
cent.) once or twice a week for the first week 
or BO, according to the severity of the con- 
junctivitis, often hastens recovery. 

(e) Ulceration secondary to conjunctivitis is 
considered under Conjunctivitis. 

2. Interstitial Keratitis 

In Parenchymatous Keratitis, as this condi- 
tion is also called, deep infiltration occurs with- 
out destruction of tlie aurfa(^e. There are three 
varieties -(^/) sypliilitic, in which tlie syphilis 
is pra(!tioally always inlierited, (h) keratitis ]»ro- 
funda, and (c) sclerosing keratitis. In all alike 
the cornea in the affected area has a ground- 
glass appearance, due partly to tlic actual 
infiltration and partly to a'dcnia of tfie corn(‘a. 

(a) In Syithlitic Keratitis the infiltra- 
tion, accompanied hy an intense and deep vas- 
cularity, starts at "the limbus in tlie upjier 
and lower quadrants, and simultaneously and 
rapidly covers the whole of t\\{\ cornea, giving 
rise to a pinkish- white opacity, whicdi effectu- 
ally obstructs all rays of light and renders the 
patient for all })ractical purposes blind. The 
apjiearance produced is known as a “ salmon 
patch.” However severe the inflammation, 
there is no ulceration. Sooner or later both 
eyes are affected, though for the first few weeks 
the inflammatory process may be confined to 
one eye only. 

The commonest age for syphilitic keratitis to 
occur is between 5 and 15 years. 

(b) In Keratitis Profunda the actual infil- 
tration lias the same clinical appearance, though 
it is never so acute nor attended with the forma- 
tion of so many new vessels. Sometimes this 
blood-vess(sls are absisnt, while in other cases 
there are at the most but one or two long 
unbranching vessels, which can only be made 
out with diffi<5ulty. Moreover, the inflamma- 
tory process is more likely to be confined to 
one eye than in the syphilitic variety, the 
other being seldom affec.t(sd. 

(c) In Sclerosing Keratitis the inflamma- 
tion spreads in patches directly from the sclera 
to the (jornea. The patches are of irregular 
shape, are much slower in extending than in 
keratitis profunda, and appear in many dif- 
ferent places round the limbus. They do not 
cover the wliole cornea as in the syphilitic 
variety, but often involve the deeper structures 
(e.g. the ciliary body) before they have advanced 
very far. Both keratitis profunda and scleros- 
ing keratitis are almost always due to toxic 
infection from a septic focus somewhere in the 


body, e.g. teeth, nose, intestinal traiot. A 
thorough investigation should therefore be 
made in order to detect the source, if possible, 
so that appropriate general treatment can be 
carried out ; otherwise the condition tends to 
become very chronic, the absorption of the in- 
filtration taking place very slowly and often 
being incomjilete. 

In interstitial keratitis there is a round- 
celled exudation into the deeper layers of 
the cornea together with a formation of new 
vessels from the deep circulation surrounding 
the limbus. Since this part of the cornea is 
devcIo])mcntally part of the uveal tract, the 
comyilications to be cxpc(;ted are iritis, cyclitis, 
and choroiditis. 

The diagnosis of interstitial keratitis is not 
difficult if the following points be home in 
mind, viz. the ground-glass ajipearance of the 
cornea, ciliary injeertion, some photophobia 
(which varies greatly and may be absent alto- 
gether, as in some cases of keratitis pro- 
funda), and the negative effect of fluorescein- 
staining. 

The prognosis is generally favourable so long 
as no complications arise ; but should these 
occur, th(^ sight of the eye may be very seriously 
affected or lost. It is well known that some 
of the worst cases of syjihilitic interstitial kera- 
titis clear up so completely that the vision, 
after having been apparently hopelessly lost, 
recovers to S. The knowledge that this ter- 
mination is a possible one constitutes a valu- 
able asset at the time when the appearance 
of the eye and the effect on the sight are so 
alarming to all concerned that a pessimistic 
view of the ultimate result seems to be quite 
legitimate. 

A certain amount of opacity, however, is 
almost sure to be left, causing defective sight, 
and for this the patient should, as a rule, be 
prepared. 

Treatment consists in hot bathing of the 
outside of the eye with the lids closed, instilla- 
tion of atropine (1 per cent.), general treatment, 
and dark glasses to protect the ejes from 
light. 

Antisyphilitic remedies would appear to be 
the ideal form of general treatment in the 
syph'li^.ic cases, but the result has been di»- 
ap^)ointmg hitherto, though they should 
certainly be tried. 

3. CoBNEAL Opacities 

All inflammations of the cornea whifih.eB» 
tend deeper , than Bowman’s membtaae 


295 



CORNEA, AFFECTIONS OF 


liable to leave scars when the healing ])rooeRs 
is complete, because of fibrous-tissue changes 
in the substantia propria of the cornea. Tht^ 
affected area seldom becomes entirely trans- 
parent again, though the amount of absorj)tion 
of the opaque tissue is often sur})ri8ing ; the. 
younger the patient, the better the chance of 
its clearing. Nebula is the term a})})lied t(» 
slight opacities, macula indic^ates one of moder- 
ate degree, while by leucoma is meant an 
opacity of great density, and therefore wliite, 
usually the result of hyiJOjiyon ulcer. TJu'se 
scars interfere considerably with vision, partly 
because of the density of the ojiacity, jiartly 
from the irregular astigmatism they give rise 
to. As the original inflammation dat<^8 so far 
back that the patient may have forgotten all 
about it, nebulas should always be looked for 
in any case in which defective vision (^annot be 
explained in other ways. Very faint nebula? 
are often difficult to see, but they can g<*neraIJy 
be recognized by oblique illumination if the 
patient be directed to turn the eye ujiwards. 

Treatment. — Many attemjits, in various 
ways, have been made to promote absoT))tion 
of the fibrous tissue in corneal scars, but so far 
no specific has been discovered. Yellow-oxide- 
of-mercury ointment is indicated. Subcon- 
junctival injections have? been given with bene- 
fit in some cases. 

4. Corneal Degenerattoxs 

Degenerations of the c^ornea give rise to 
opacities which, if they occui' in old nebula:*, 
are seen as discrete glistening white hyalin 
deposits. Their only significance is that they 
indicate the improbability of any further 
absorption. Another form of degeneration 
(fatty) is arcus senilis, situated in the up|*er 
and lower quadrants of the cornea just inside 
the limbus, often joining to make a complete 
circle. It never s]>reads to the centre. 

5. Conical Cornea 

This rare condition only occurs in adult 
life and often gives rise to intense lieadaeho 
after reading and great deterioration of vision 
owing to the high astigmatism which results. 
The treatment is not very satisfactory ; many 
operations have been devised, but evem in the 
hands of experts they do not always produce 
the desired results, and they should never be 
undertaken by the general practitioner. Sight 
may be considerably improved by the wearing 
of very high cylinders, though the glasses are 
domsy and heavy for the wearei. 


6. Neuro-par alyttc Keratitis 
Keratitis of this variety is due partly to 
trophic changes induced by ji^ralysis of the 
fifth nerve and ]»artly to degeneration of 
the epithelium. There* is generally no pain, 
the cornea is hazy all over, and often ulcerated, 
and shows no tendency to heal. The best 
treatment is to suture the lids togetlier after 
carefully paring the edges for one-third or half 
their len^h. 

Closely allied to this (‘ondition is the Kcralo- 
makwia seen in marasmie children. 

7. Lead Deposit in the Cornea 
Shows as a dense wliite opacity in some part 
of the cornea and looks something like a de- 
generation, but differs in Iiaviug a sharply- 
defined margin separating it from the rest of 
the cornea, which is ]>erfectly healthy and 
shows normal brilliancy. Degeneration in an 
old nebula never has so discrete an outline, for 
the inflammatory process from which it origin- 
ated always extends slightly into the sur- 
rounding zone and makes its outline uneven. 
Lead deposit is not now so common as when 
lead lotions were used freely for any inflamma- 
tion of the eye. Such lotions should never be 
ordered in any circumstances. If a dejxisit is 
found, it 7nust be scrajied off deliberately and 
methodically under (‘ocaine. 

8. Symptomatic Conditions of the Cornea 
(■eitain eonditions uf the? cornea are merely 
symptomatic ; such are Striate Keratitis, 
Bullous Keratitis, and Keratitis Jhinctata. 

Str ia tv Kerat itis is seen on magnification as 
opaque gT(‘y lines oft('ii ])lac<*d vertically, but 
sometimes forming a sort uf network and 
running in all directions over the cornea ; 
they are due to swelling and folding of the 
posterior layers of tlie cornea, whicli are 
swollen as the result of inflaiiiiuatnry infil- 
tration. 

Bullous Keratitis is fouml in cases of in- 
creased tension of long standing, and is there- 
fore common in old glau<-omatous eyes. 

Keratitis Punctata is the only external sign 
of irido-cyelitis, apart from tlu? signs and 
synj})toms common to this and to iritis, and 
is described under Uveal Tract, Affections 
OF. It often has to be examined for with 
great care, as it is easily overlooked, and it 
is only in the obviously severe <;ases that the 
spots can be seen with the naked eye. 

Malcolm L. Hepburn. 
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CORONARY ARTERIES, DBEASIS Ot ? 

CORNS. — corn (Lat. clavtis) is a localized plane and cram the toes chaotically’ on cadi 
hypertrophy of the corneous layers of the other, must be replaced by others of a more 
epidermis. serviceable pattern, and the corn protected 

Etiolo^. — The condition is perhaps the from pressure by a small ring of adhesive fdt. 
sim])Iest illustration in human pathology of When inflammatory manifestations have sub- 
the law of growth reaction to a chronic stimulus, sided the horny overgrowth should be softened 
for wherever a corn is found antecedent pres- with repeated applications of a 20-per-cent, 
sure or friction may be surmised. By far tlie salicylic-acid piaster or 10 per cent, salicylic 
most common situation, therefore, is on the a(?id in flexile collodion. The plaster is much 
dorso-lateral aspiict of the little toe, where more rapid in lustion, and after some forty- 
both tlie pressure and friction of tight and ill- eight hours’ application the foot is thoroughly 
fitting shoes are naturally concentrated. Con- soaked in hot water. The com can then 
genital and traumatic malfonnations are often usually be gently levered from its funnel- 
resj)onsible, and flat-foot invariably produces shaped bed. Soft corns should first be ren- 
corns at definite jioints of pressure on the dered aseptic with i^erohlorido fomentations or 
])lantar aspect. Various occu])ation8, and cer- calomel powder, and then carefully destroyed 
tain sports, such as rowing and golf, tend to with a caiLstic, such as trichloracetic acid 
produce a somewhat similar (condition on the applied on a pointed match. Recurrences can 
jialmar aH|>ects of the hands and fingers, only be avoided by strict attention to the foot-! 
These " callosities,” as they are called, are wear. Henry Semon 

I)rotective, and of no pathological interest. 

Histopathology* — The microscopic pic- OORONARY ARTERIES, DISEASES 

ture is one of simple hypertrophy and hyper- OF. —The importance of the coronary arteries 

plasia of the corneous layer. Towards the in disease lies almost solely in the fact that 

centre of a corn the horny substance, owing they convey nutriment to a vital tissue, the 
probably to faulty keratinization or disintegra- myocardium. Injury to these channels, there- 
tion, may undergo softening, and can some- , fore, expresses itself in interference with the 
times be withdrawn as the erroneously termed stru<rture and functions of the cardiac muscle. 

“ core ” or “ root.” Such an operation will When the coronary disease is diffuse, as it is 

obviously not cure the condition. Prevented generally in the commonest form of case, that 

from upward growth by the very cause w’hich of chronic atheroma, the resulting fibrosis and 
produced it (i.e. the boot or shoe), the apex dystrophy of the myocardium are also diffuse, 
of the cone-shaped clavus grows downwards and the functions of that tissue are affected 
into the soft tissues. Ttifiammatory rea<*tion throughout. Clinically, therefore, the picture 
is a |)ainful and common seejuel, and is is that of chronic myocardial degeneration {see 

Nature's attempt to rid itself of a foreign body, Myocardial Deoenekation, Progressive). 
an attempt which is occasionally successful if Sometimes, however, there is gross disease 
acute suppuration o(‘<;urs. of a main coronary trunk or a large branch. 

Symptomatology. - The symptoms and This, together with its results, is so different, 
signs are too w(?ll known to need a lengthy pathologically and clinically, that it must be 
descrij)tion. The apjM‘.arance of a corn neces- described separately. 

sarily varies with its situation, and when there Coronary ihrombOBU usually occurs in an 
is j)ressure and friction between the toes, a area where the channel is already narrowed 
so-called soft corn is tlui result. Tliis is in- by chronic disease, especially atheroma and 

variably associated with hv])erhidro8is, and syphilitic arteritis. Possibly ^ the occluding 

septic (*oin])lications ai'C common. clot is sometimes laid down in instalments, but 

Diagnosis* — A corn on the j)lantar as 2 )ect even so it is the last instalment that re- 

of the foot, particularly if bilateral, and ])ain- sponsible for most, if not all, of the clinical 

lessly discharging a serous fluid, should at phenomena that may manifest themselves, 
once arouse a suspi(*ion of tables dorsalis as For all practical purposes, therefore, coronary 
the underlying factor. 1 have stjcn two such thrombosis may bo looked upon as of sudden 
cases missed,” and fruitlessly treated for occurrence. Coronary emboUim is a rare obm* 
weeks. plication of ulcerative endocarditis and of 

Tfeatment* — The cure of a corn is intimately chronic valvular disease. When a large brandh 
connected with the removal of its cause. High- or a main trunk is suddenly plugged in tUi 
heeled, pointed shoes, wliich act as an inclined way the sequence of pathological and 
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CORONARY ARIUUES, DISEASES OF 


events is identical with that which follows on 
thrombotic closure of a similar vessel, with 
this exception, that infective embolism may 
be followed by the formation of a coronary 
aneurysm (see below). 

The pathological changes that follow sud- 
den occlusion of a large coronary artery 
are (1) necrosis of the area of rayocardiinii 
thus deprived of its blood sup]>ly, the dying 
tissue becoming surrounded and marked oif 
from the living by a zone of inflammatory 
reaction (anaemic infarction) ; (2) al)8or]>ti()n of 
the dead muscle, which is replaced ])v cica- 
tricial fibrous tissue. If the patient survive 
long enough, and yet the area affected be 
large, this scar may be bulged outwards ])y 
the intracardiac ]>ressuro, to fonn a cardiac 
aneurysm, which may rupture into the peri- 
cardial sac. In any case liie. j)eri(ar(lium 
covering the damaged caidiac muscle Ik in- 
flamed. Localized disease of this kind is 
nearly always situated in tln^ wall of tlie left 
ventricle near the apex. 

S3niiptoiiiatology« — (1) Death may ensue* 
immediately, leaving no time for syin])toins. 
(2) In a patient known to have serious hoaii 
disease, the occurrence of a. seven* and pro- 
longed attack of angina j)e(ftoris. accoijii>anied 
and followed by intense dyspnoea, rapid jnilse, 
vomiting, and enfeeblement of the cardiac 
sounds, may suggest a diagnosis of sudden 
coronary occlusion. If a pericardial rub also 
develops, the diagnosis is further supjiorted. 
The patient may succumb to such an attaerk 
after a struggle for thirty-six or forty-eight 
hours. (3) Aneurysm of the heart scarcely ever 
reaches such a size as to give ris(i to distinctive 
physical signs, but the prescn(;e of an abnormal 
area of pulsation in tlie neighbourhood of the 
cardiac apex has in one or two instances per- 
mitted of a successful diagnosis. (4) Sudden 
rupture of the heart, whether preceded or not 
by the development of an aneurysm of the 
heart, is quickly fatal ; if the interval between 
rupture and death be sufficiently long for symp- 
toms to develop, the picture i.s that of sudden 
cardiac collapse, sometimes associated with peri- 
cardial friction or rapid increa.se in the area 
of cardiac dullness. 

The iirogBOtit is always bad. Sudden 
coronarj' obstruction only occurs in hearts that 
are profoundly diseased. To a burden that is 
almost intolerable this further disablement is 
suddenly added, and the majority of j)atients 
succumb within a day or two at most. 

Troatmant.^The immediate indications are 


absolute rest in whatever position the patient 
prefers, and inhalation of amyl nitrite. This 
will give relief from pain, and alle\dation 
of the heart's burd<*n of work. If it fails, 
morphia is nec(\ssHry. If these measures are 
successful in ])iloting the })atient through the 
period of iininediate peril, he must still be 
kejit quite quiet, and nitrite of soda or one 
of the other nitrite comyiounds witli an action 
less evanescent than that of amyl nitrite should 
be given continuously. If there is reason to sup- 
]>ose that sy])liilis is ros]ionsible for the coronary 
disease, treatment by merenry and iodides 
should b(* begun as soon as the ])atieiit se(?ms 
tit to stand it. 

Coronary aneurysm.— As these aneurysms 
never attain to a size larger tlian an ordinary 
iiorse-chestnut, their soh*. clinical importance 
lies in the ]>ossibility of sudden death from 
intra]*ericordial rii|)tnre wliidi they introduce, 
usually into a cast? of ulc(‘rative endocarditis. 

Catiex CooMns. 

CORPORA QUADRAQEMINA, LE- 
SIONS OF [see Nkuvous Svstkm, Ckn- 
TRAL, Local Lksioxs of). 

CORPULENCE (sec Orksitv). 

CORPUS CALLOSUM, LESIONS OF 

(wc Xicjtvors System, Central, Local 
Lesio-ys of). 

OORYZA (sgn, C’oninion (^old, Acute Catarrhal 
Fever).- -('oryza is the term apjdied to acute or 
chronic catarrh of tlje uj»p(‘r air-passages, 
including the })harynx. 

Etiology. -Xo age or class is immune from 
attacks which, though cominoneHt during the 
cold or wint(‘r months, are far from exceptional 
during the spring and early suiuim‘r. The 
attacks may occur in ejiideniics. In some 
persons nasal catarrh is jnactically constant. 

Any irritant to the nasal mucous membrane 
is liable to j)roduct* a reaction, which varies in 
duration according to the nature of tin* irritant. 
If the irritant is non-infective, the attack may 
only last a few minutes or hours, but if in- 
fective, all the clianges which accompany 
infection elsewliere will develoj), and may 
either be followed by cure or become chronic. 
Dust, pollen, or otlier nasal irritants of less 
definite origin may start the i)rocess and 
render the nasal jiiucous nunnbrane suitable 
for the im])lantatioii of infections. A lowered 
general vitality also increases tlie tendency to 
coryza. Local abnormalities have a similar 
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COUGH 


effect. The noee may be too narrow or too 
patent, the latter bein^; due sometimeB to too 
vigorous surgical interference. Similarly, the 
presence of polypi or adenoids and large tonsils 
is detrimental, inasmuch as they obstruct the 
air entry or providt^ a focus for the spread of 
infection. A pneumococcus is nearly always 
])resent at the end of an attack, and also in 
chronic crises. 

Symptomatology* — The attack may begin 
with sore throat or with malaise, shivering, 
slight rise of temj)erature, and other febrih‘. 
symptoms. Very commonly the onset is pre- 
cedod by an increased feeling of well-being, 
the air-i)assag(*s being exce])tinrially five. The 
early stages are cfiaracterized by fits of sneezing, 
followed by a free liquid nasal secretion. The 
conjunctivfe are injected, the Eustachiiin ori- 
fices are obstructed, the teeth may ache, and 
various rashes may devi'lop. The nasal pas- 
sages are gradually blocked, leading to moiith- 
broathing, while the discharge becomes thicker 
and is removed less easily. In the course of 
two or three days the obstruction becomes iiitiT- 
niittent and the discharge more easily got rid 
of ; finally a return to thi* normal takes place. 
During this jieriod varioTis imcomfortalde sen- 
sations or pains may develop in different parts 
of the head, due to involvement of the nasal 
sinuses. Jsot infrequently the catarrhal process 
spreads to the laryn.x and bronchi, thus pro- 
ducing the symptoms of a mild laryngitis or 
bronchitis. 

Diagnosis* — There is little possibility of con- 
fusion. Hay fevm* should not be separatinl 
pathologicaliy from this condition. In chronic 
or recurrent affections, one of the sinuses may 
be persistently affected, giving rise to recurring 
attacks and general ill-health in the interim. 

Prognosis. — A(;ute coryza generally runs 
its course in ten days, but often the attacks are 
much shorter. The clironic variety is persis- 
tent during the w'inter, and in some cases 
through the summer also. When colds recur 
frequently there is considerable liability to 
acute or chronic inflammation of the sinuses. 

Treatment*— This is of little avail. Most 
people take, little notice of the ai'Ute condition 
beyond refraining from going out in the evening 
during the attack. Subjects in whom it is 
liable to spread to the bronchial system are 
well advised to remain in the house till the 
attack has ch?ared up. Such patients should 
take a sharp purge and, before going to bed, 
a hot bath followed by a hot drink of lemon- 
ade or whisky and water, and 15 gr. of Dover’s 


powder. This will produce a considezaUe 
amount of comfort. If headache is severe it 
may be assuaged by aspirin, phenacetin, or 
some similar preparation. Local applications 
of heat, as by a sponge wrung out of hot water, 
are of assistnn(;o. When the nasal discharge is 
vis<‘id and difficult to remove, relief may be 
obtained by the employment of a nasal douche, 
consisting of an eggsiK)onful of salt dissolved in 
a tumblerful of water, or some more elaborate 
nasal douche. A tonic at the end of the illness 
will frequently assist convalescence. Those 
wdio are liable to frequent attacks may try the 
(effect of a nasal douche containing an anti- 
septic. such as ])ennanganatc of jiotash, night 
ami morning, as a routine measuTe. Anti- 
catarrlial vaccines injected every third, fourth, 
or fifth week throughout the winter tend to 
jmivent recurrences. S^Mjcial vaccines directed 
against hay fever are sometimes successful (see 
Hav Pever). It is of the greatest importance 
to ascertain that the nasal mucous membrane 
and pharvn.x an* not abnormal, and that no 
focus of chronic infection exists in the upper 
air-})assages. Charlton Briscoe. 

OOUQH. — Coughing is almost always reflex 
in origin, and results from irritation of some 
part of the sensory branches of the vagus. A 
possible exception to this is the cough of 
hifsferiUy which may be voluntary, but even m 
tills instance some slight reflex irritation is 
probably associated. 

The commonest site of stimulation is the 
air-pa^sagas, from the vocal cords to the finest 
bronchi. It is therefore an almost constant 
accompaniment of laryngitis in all its foms, 
laryngeal ulceration and neoplasms, tracheitw, 
bromffiitis, bronchiectasis, broncho-pneumonia, 
and foreign bodies in the air-passages. Pressure 
upon the air-passages, as by an aneurysm, 
goitre, mediastinal tumours or glands, also ex- 
cites coughing, partly by direct stimulation 
and partly by collection of mucus in their 
luiiiina. All forms of pulmomry disease, 
acute or chronic, are accompanied by ^ugh, 
and whether this depends upon irritation of 
the smaller bronchi is a matter of no practical 
importance. Irritation of the pleura, as in 
pleurisy and pleural effusions, is also respons- 
ible, but to a less degree. Disease of the heart , 
and pericardium is another cause arising from 
intrathoracic viscera. Irritation of the reewh^ 
rent laryngeal nerves by mediastinitis, medhn* 
stinal tumours, glands, or aneurysm of , Ao 
aorta or great vessels, may cause ; 



COUGH COXA VALGA 


spasm of the vocal cords. Among the com- 
monest exciters of the reflex are abnormal 
conditions of the pharynx, naso-pharynx, and 
nose, such as adenoids, enlarged tonsils, a 
long uvula, various forms of pharj^ngitis. 
rhinitis, and nasal polypi. The “ stomach 
cough common in dyspepsia, especially in 
children, is generally due to irritating eructa- 
tions, but may possibly arise by the trans- 
mission of impulses from the stomach or from 
the diaphragm. IntcMinal cough is said to 
occur as the result of digestive disturbances, 
especially in children, in whom worms are re- 
garded as an exciting cause. An aural <‘ougli 
from irritation of the external auditory meatus, 
as by wax, is ■well recognized, and is due to 
stimulation of Arnold's n(*rv(^. 

The character uf the cough may be of 
considerable help in the diagnosis. Tlie follow- 
ing varieties are fairly distinctive : — 

1. The hacMug cough is short, dry, irritable, 
and frequently repeated. It may bo due to 
slight catarrhal conditions of the jiharyrix or 
upper air-passages, and is characteristic of 
early phthisis. In the latter it is often 
most noticeable in the evcuiing or early 
morning. 

2. Paroxysmal cough Is marked in whoojung- 
cough, when it is followed by the whoop, 
vomiting, and the bringing uj) of innch viscid 
sputum. A similar cough occurs with (?aseous 
intrathoracic glands in children, but without 
the whoop. It is paroxysmal also with media- 
stinal tumours, advanced jjhthisis, gangrene of 
the lung, and pleural effusion. In bronchiec- 
tasis it occurs chiefly in the morning, and re- 
sults in profuse expectoration of foul sputum. 
In the case of children, if its incidence is 
nightly, it gcnerall}’ d(?notes a long uvula or 
enlarged tonsils oi* adenoids. 

3. A harsh, hoarse croup y *' (rough acconi- 
jianies affections of llie larynx. If there be 
destructive ulceration of the vocal cords, liow- 
ever, it may become toneless and “ whisjfcr- 
ing ’’ in character. In the castj of a for(»ign 
body in the larynx or laryngeal paj>illoma the 
cough is often “ squeegee ** like, 

4. The names “ brassy,"^ chicken,'' “ com?,'' 
and gander" cough have all been given to 
the form which is heard in laryngeal j)aralysis 
due to affection of the recurrent laryngeal 
nerve. It is associated most commonly with 
aneurysm of the aortic arch and mediastinal 
tumours. 

6, The “ harking " cough ocscurs in hysteria. 
It is loud and explosive, apparently produced 


without effort, and unaccompanied by ex- 
pectoration. 

In i)leurisy and i)neumonia the cough is short, 
restrained, and painful. 

Coughing may Ik? slight and ineffe(!tijal if 
there is much prostration, as in the later stages 
of phtliisis or in conditions of grave toxaemia, 
and its (lessation may under such (Kmditions 
b(» of serious imjmrt. It is also feeble in 
] paralysis of the larynx or muscles of resj)iration 
and in states of abdominal distension. 

The treatment of (iough is that of the con - 
dition which causes it and will b(‘ found under 
the proper headings. 

Fbederick Lanomead. 

COXA VALQA.— A deformity of the femur 
in whiclt the angle between the neck and shaft 
is in(;reased. It may be congenital, with or 
without dislocation of the hip-joint, or acquired, 
as a result of loss of function of the limb, from 
paralysis, diseast?, or injury. After amputation 
of the thigh, coxa valga usually develoijs in 
the stump, and to some extent comj)ensateB 
the addu(‘tion of the hip-joint that is usually 
pTes(?nt. Traumati(j coxa valga may be the 
result of fractun? in the region of the 
trochanters, following treatment by extension 
in the abducted position ; here it compensates 
any sliortening that may result from the frac- 
ture. Sometimes coxa valga results from 
rickets, if tljc child is k(?pt off its legs for a 
long time. A static or functional variety has 
also been described. 

Symptoms and treatment There is a 
slight limp, and the liip movements are altered ; 
abduction and external rotation are increased, 
adduction is diniinish(‘d. The great troc^hanter 
is less projiiinent than normal, and the limb 
may be lengtliemid, ])roduciiig st'condary 
lumbar scoliosis. Treatment is usually un- 
necessary, but osteotoTiiy of the femur for this 
condition has been (lescrilM‘d. 

(’. W. (jokdon Buy an. 

COXA VARA. -A d<dormity of the femur in 
whi(rh the liead is lower in relation to the great 
trochanter than normal, eitlH?T from displac<?- 
ment downwards of the liead on the necsk, 
from curvature of tln^ neck, or from a diminu- 
tion of th(? angh* ]><‘tw(Km neck and shaft. In 
adults this angle is normally about 125°; in 
children it is 135°. 

Etiology. -In young children coxa vara is 
in rare instances congenital ; more commonly 
it is due to rickets. In most cases, however 
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the infantile variety results from partial separ- 
ation of the epiphysis of the head with an 
inc^oraplete fracture of the nock due to in- 
jury, or from pseudo-coxaljda (q.v.). In older 
children the adoh^scent type, is due primarily 
to old injury; and weij?ht-carrviiijr, rep<*ated 
sliglit trauma, jjeneral debility, and a habit of 
standing in bad positions act as factors which 
lead to ])rouounced increase of the deformity, 
usually between the ages of 10 and 10. in 
middle atje frac^tun^ of the n(^ck, or in the r<‘gion 
of the great trochajiter, and ost(*o-arthriti.s of 
the hip cause croxa vara, while in th(^ (t<fed the 
neck bends as a result of senile bony atrophy. 

Pathology. In the progressiv(: stages the 
neck of the femur is rarefied as a result of 
chronic inflammation. The head is displaced 
downwards, and may b<5Come “mushroomed,” 
and the neek is curved with a convexity for- 
wards and slightly upwards. The angulation 
caust^s ])art of the head to li<j outside the 
aceta}>ulum. In late eases osteo-arthritic 
c.hange.s take place in the hi))-joint. 

Symptomatology. - (.’ases of tlu* adolescent 
type are thos(‘. which usually ])resent them- 
selves for treatment on account of symptoms 
])roduced by the coxa vara itself. There is 
pain, es|)ecially after exercise, the hij) is h<‘ld 
rather stifliy in walking, and there is a limp, 
the foot l)eing rotated externally ; in severe 
cases there is dilfi<‘ulty in kneeling and sitting. 
On insjiection, slight wasting of tlu* muscles 
of thigh and buttock is apparent, and the hi]) 
is in a ])osition of adduction and external 
rotation. Secondary scoliosis is i)reseTit, and 
produces great apparent shortening. On mea- 
surement the real shortening is rarely buiiid to 
be more than 1^ in. ; estimation of Nelaton's 
line and ilryant’s triangle shows that the 
troelianter is raised above the normal level. 
In bilateral cases there is lordosis, es|K*cially 
in the infantile variety of the disease*. 

All movements are? diminished by muscular 
spasm in active e:ase*s, but this disa|)])eaTS 
after a few days* rest or under ansBSthesia ; 
it is then found that abduction is much elimin- 
ished owing to the decreaseid angle t)etween 
nee^k and sliaft, internal rotation is lessened 
fre)in the anterior esemvexity of the neck, and 
flexion is slightly less than normal ; external 
re)tation is iiiuc.h increased. In infants, how- 
ever, partiejularly those suffering from rickets, 
movements are not restricted, because of the 
laxity of the ca|)sule of the hip. 

When osteo-arthritis is present the hip is in 
the typical tx)sition of coxa vara, but there is 


diminution of all movements, thickening of 
the trochanter, and much wasting. 

In some cases in children the anterior con- 
vexity of the neck is absent, and this variety 
is sometimes distinguished as coxa adducta. 

Diagnosis. —In infants the condition must 
be diagnosed from comfvnitnl dislocation of the 
hip. Telescopic, mobility and Trendelenburg’s 
sign are absent in coxa vara, but the most 
important distinction de])ends on the pre- 
s(‘nce of the head in its normal ]K>sition in 
Scar[)a’s triangle, where it can be felt on rota- 
tion of the thigh ; in congenital dislocation it 
can nsiially be felt in its abnormal |X)sition 
below and outside the anterior su])eTiur spine. 
In older childn*n the. deformity is liable to be 
jnistaken for early fulH^reulosis of the hip. 
There is, however, less rigidity and wasting, 
and tlie hip is adducted and extonally rotated, 
without fi(‘xion, instead of being flexed, ab- 
ducted, and slightly externally rotated as in 
early tuberculosis ; in the late stage of hip 
disease the limb is adducted with real shorten- 
ing, but scarring, cold abscess, or sinus-forma- 
tion is usually ]>resent, and there should be 
no difficulty in distinguishing the (condition. 

In all suspected (^ases, radiography will at 
once sliow the low relation of the head to the 
great trochanter. In cases of old standing it 
also shows, as a ruh?, secondary deixisit of 
bone on the under aspect of th(! neck. 

Prognosis.- In children the j>rognosis from 
conservative treatment is good, but it may be 
necessary to kee]) the weight off the affected 
limb or limbs for many months. In adoles- 
cence the less severe caMe.s will recover gradually 
without opi'ratioii, and in those with advanced 
deformity a good functional result may be ex- 
pected from osteotomy. In elderly people 
with advanced osteo-arthritis little can be done 
for the coxa vara. 

Treatment.- In the rickety and infantile 
forms of the disease the children must be pre- 
vented, by suitable splints, from walking or 
crawling ; the hi}>s should be massaged, and 
manipulated to a position of full abduction 
twice daily, the general treatment of rickets 
being also carried out. 

Children over 3 years should be splinted in 
full abduction, and it may be necessary to begin 
by fi»rcible wrenching, under ansssthesia, to 
obtain this }X)sition ; a double Thomas hip- 
splint or a Jones abduction frame is than 
a])plied, and must be used, in combination 
with massage, for several months. 

For a slight degree of coxa vara in dint 
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children it is sufficient to take the weight of! 
the affected limb by the use of a Thomas 
calliper splint, which transmits the weight from 
the great trochanter to the heel of the boot ; 
the thigh is massaged and fully abducted daily, 
and the deformity gradually recovers in the 
course of several months. In severe cases 
the patient must be treated by traction of the 
thigh in a |)Osition of abduction, either by fixed 
extension on a Jones abduction frame or In- 
weight-and-j)ulley extension, in which case tJie 
pelvis must be kept straight in bed by the 
application of a long Liston splint. After 
three months tlie deformity may be considc^red 
quiescent, the neck of the femur will be con- 
solidated, and the ])atient may be allowed to 
walk in a calliper splint. 

In adolescents and adults, when the disease 
has ceased to be progressive, osteotomy of the 
femur may be performed, either through or 
just below the trotjliantors, and will produce? 
a good functional result in less time than does 
conservative treatment. Aft<?r osteotojriy 1}j(‘ 
limb must be kept in full aMuction until there 
is good union, and no weight must b(^ borne 
on it for at least six months ; during this time 
massage and movements slionld be continued. 

C. W. Goriion Rrvan. 

ORAMP. — A painful spasm, with temiwarv 
loss of function, of voluntary muscles. The 
causation is not always clear, but a want of 
balance between the amount of work performed 
by the affected grouj) of muscles and their 
blood supply is the readiest explanation in 
most cases. This is obviously so in inter- 
mittent claudication or angina cruris, in which 
the supplying vessel is partially occluded. At 
rest the amount of blood going to the muscles 
is suflScient, but the extra sup])ly wliich walk- 
ing demands leads sooner or later to the 
characteristic jminful tonus and lim])ing. (Sea 
also Arterial Degeneration.) Perhajis a 
spasm of the vessel-wall precedes the cranjp 
in these cases, and is the sole cause in others, 
somewhat similar, for which no pathological 
basis can be found. 

Exhaustion of the appropriate grou}> of 
muscles is a recognized (dinical antecedent, 
and its relation may be explained in the same 
maimer. Cold appears to predispose. In the 
well-known and dangerous cramp of the thor- 
acic muscles in swimmers there obtains a com- 
bination of cold, exhaustion, and the arduous 
use of muscles under conditions of difficulty, 
tbe intercostal muscles having the unwonted 


duty of overcoming the pressure exerted by 
the water in addition to tbe usual atmo- 
spheric pressure, while the accessory respira- 
tory muscles are actively engaged in swimming. 

In sonic peo])Ip cramj) is induced with un- 
usual ease, as by lying or sitting in constrained 
])ositions, slce])ing upon an arm, etc. It fre- 
quently wakes the })atient at night. The 
cramp which follows sitting on the hard, 
sharj) edge of a chair indicates that in some 
cases coni] session of nerves (in this case the 
sciatic) is the exciting cause. A like result 
may ifollow tight bandaging, badly fitting 
sjilints, and the use of crutches. 

A very painful form, affecting often the 
abdominal niuscjles and jierhajis lasting for 
twenty-four hours or longer, has been described 
in those who work laboriously in a high tem- 
perature, e.g. stokers, workers in iron foundries, 
etc. 

In cholera and other severe diarrha?al dis- 
orders the ])eriplieral cramps may, again, be 
attributed to defective circulation consequent 
u])on the enhanced viscosity of the blocd. 

Among other causes of crainj) are chronic 
gout, cliionic interstitial nejihritis, anajuiia, 
Hayuamrs disease, tetany, tetanus, strycli- 
nine jioisoning, ergotism, and the grouj) of 
])ainful ])araplegias. Writers cramp and other 
o(-cupation (.-ramps are considered under 
Leukoses, CKx^urATioN. 

Treatment. *- The treatment of ])articular 
forms is clearly that of their causes. The 
cramp occurring in ])eo])l(‘ in good health, 
following exhaustion of the aft'ect(?d muscles, 
sleeping in bad ]>ositioTis, or arising s])onta- 
neoiisly, is usually of very short duration. If 
time ])erinits, massage, hot bathing, or rubbing 
with a rubefacient liniment will hast(?n re- 
covery. Frequently recurring cruinj) at night 
may be prevented in many cases by the use? of 
a hot-water bottle. A dose of antipyrin (10 gr.) 
on retiring is often efficacious in troublesome 

Freperick Langmead. 

CRAMP, WRITER’S, ETC. (see Neuroses, 
Occupation). 

CRANIAL NERVES, LESIONS OF (see 
Nervous System, Central, Local Le- 
sions OF). 

CRANIOTABES.— A variety of defective 
ossification of the skull occurring in infants, 
Boughly circular or oval areas of unossified 
membrane exist in the parietal and occi- 
pital bones, and far less frequently in the 
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frontal also. They are often remarkably 
symmetrical in their disposition, and are com- 
pletely surrounded by ossified bone. They 
yield to the finger, and crackle like tightly 
stretched membrane. They are seldom noted 
after 6 mouths of age, and do not occur 
after the first year. Syphilis is an important 
cause ; possibly they may also be due to rickets ; 
and they are most marked when these two 
diseases are (jombined. The method of their 
production is undetermined, but they are 
thought to bcj due to osteo])orosis from pressure 
and imperfect calcium metabolism. 

A somewhat similar condition, erroneously 
called craniotabes, is more common. In it the 
bones are imperfectly ossified at their margins 
in the neighbourhood of the sutures and fon- 
tanelles. It occurs in rickets, in syphilis, in 
general malnutrition, and in states of high 
intracjranial jjressure, as in hydrocephalus and 
certibral tinnours, and may be found later 
than true craniotabes. 

Fkedekick Langmead. 

CRETIN I8M.-~A morbid condition of ar- 
rested mental and bodily development arising 
from ail insufficient supply of thyroidal secre- 
tion during the early years of life. This may 
be due eitlier to congenital deficiency of the 
thyroid gland (congenital myxcKdema) or to 
atroiihic changes developing in it during infancy 
or childhood (juvenile niyx(ndenia)- 

Etiology. Exciting causes.— Sporadic cases 
of (U'etinism occur in all jiarts of the world, 
but we do not know what is the exciting cause 
of the changes in the tliyroid gland Endemic 
cretinism occurs chiefly in narrow valleys in 
the mountains of Europe and Asia, and its 
distribution corresponds with that of endemic 
goitre. The evidence we possess shows that 
both these endemic maladies are due to some 
living agent wliitjh is conveyed by the drinking- 
water and is destroyed by boiling, the result of 
drinking the unboiled water being to produce 
goitre in the first geiiei’atiou and cretinism in 
the second or third. 

Predisposing oaoses.— In congenital cretinism 
the signs are present at birth, but more com- 
monly they appear during the first two or 
three years of life. (Cretinism occurs nearly 
thrice as often in girls as in boys. It does not 
appear in two successive generations, as cretins 
are nearly always sterile. Two children may 
be afflicted in the same family, and the relation- 
ship to endemic goitre in the parent has been 
already mentioned. 


is the direct result 
of lack or oestruction of the thyroid g^and and 
the consequent diminution or failure of the 
supply of its hormones to the blood for dis- 
tribution to the tissues. In congenital cases 
the thyroid gland has never developed, and no 
remains of tlie gland are found after death. 
In infantile cases the thyroid develops normally 
at first, hut atrophies during infancy or early 
childhood, when the symptoms first appear. In 
these coses the gland is found to be diminished 
in size, the glandular tissue is degenerated, and 
the interstitial fibroas tissue largely increased 
in amount. In some cases cretinism has de- 
veloped as the direct result of removal by 
oj^eration or destruction by disease of a certain 
amount of the glandular tissue. In adolescent 
and adult cretins the thyroidal insufficiency 
may be associated with goitrous enlargement 
and degeneration of the gland. Only some 
8 per cent, of sporadic (iretins have a goitre, 
whereas 66 per cent, of the 5,923 (jases of en- 
demic cretinism collected by the Sardinian 
Conmiission were found to be goitrous. The 
skeleton of the cretin is much less than the 
average for the same age. Adult cretins may 
be under 3 ft. in height and are rarely over 
4^ ft The long bones are short and thick, 
and may be deformed. The skull is short and 
broad, and the anterior fontanelle may remain 
open. 

Symptomatolojnr.-^A typical cretin pre- 
sents such a striking ap})earance that the 
nature of the malady is at once evident 
(Fig. 14). In the early stages the recogni- 
tion of the disease is more difflcult. At some 
period during the ])ast few years of life it 
is noticed that the child is lacking in normal 
activity and that growth is slow. The face 
is pale and slightly swollen, the skin dry, 
the hair rather coarse in texture, and the 
extremities are cold. If treatment is started 
at this early stage the symptoms soon disap- 
pear, the child beginning to ^ow and becoming 
normal in appearance. If allowed to develop 
untreated, the condition gradually becomes in- 
tensified until all the typical signs of cretinism 
are present. A subcutaneoixs swelling extends 
all over the body ; it is soft in consistence, bi^ 
does not pit on pressure. It is especially 
abundant on the backs of the hands and feet am 
in the supraclavicular fosses. The complexioii 
is pale, and the skin dry and rough. The hm: 
may be abundant in children but scanty ip 
adults, the scalp being dry and covered wi^ 
brown scales. The pubic and axillary hair li 
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absent in the adult. The height is short, and 
may be less than 3 ft. at 28 years of ago. The 
bead is narrow in front and broad behind, and 
the anterior fontanclle long remains unclosed. 
Owing to the swelling of the subcutaneous 
tissues the face is full and rounded, with pendu- 
lous cheeks and chin, while the foreliead may Im; 


is marked lordosis of the lower dorsal and 
lumbar spine, with j^rominence of the abdo- 
men, and an umbilical hernia is often jiresent. 
The limbs are short, the hands and feet are 
broad and thick, and feel cold to tJie touch. 
J‘he nuuital condition varies froju slight 
mental hebetude in mild cases to idiocy in 







Fi^ 14.— A orctiD. (/>. Lawjfnead's am, Pftoio : Dr^ D. JJ. Pater/fon,) 


wrinkled transversely. Thu eyes appear to be 
widely se{)arated, the nose is short and 
broad, the tip being turned up so that the 
nostrils are directed forwards. The lips are 
thick and everted, the swollen tongue often 
being protruded between them. The teeth are 
poorly developed, and often carious. The 
neck is short and thick, and except in goitrous 
oretina no thyroid gland can be felt. There 


severe ones. As a rule, cretins are slow in 
resjwnse and movement, jdacid in disposition, 
and sleeji well. Owing to the lowered rate 
of metabolism the teni])erature is subnormal, 
and both pulse and respiration are slow. 
Anaemia and constij>ation are common. The 
generative organs and sexual characteristics 
remain undeveloped, so that in adult female 
cretins menstruation is scanty or absent. 
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DiAgnotii.— In an advanced case diagnosis 
is easy on inspection, but the early stages of the 
malady may readily be overlooked. Any arrest 
of growth or delay in development in a child 
should raise a suspicion of th 3 rroidal insuffi- 
ciency. In cases of doubt a course of treatment 
by thyroid extract should be given. If im- 
provement follows, the diagnosis of cretinism 
is confirmed. Moingolinn idiocy is apt to be 
mistaken for cretinism, but the monsol is 
more lively and observant, the cheeks are red, 
the palpebral fissure oblique, the epicanthic 


thoroughness with which it is earned out. B 
the treatment is started early in life, as soon 
as the signs of cretinism are recognifAble, and 
is adequately maintained and mocUfied accord- 
ing to the growing requirements of the child, 
the outlook is good. Growth and physical 
development proceed in a normal manner, the 
signs of cretinism disappear, and the child 
becomes a normal adult. If the true condition 
of the child has been overlooked and de- 
velopment has been arrested for several 
years, the prognosis is less favourable. In 



Fig. 15. — A mongol aged 10. {Dr, Lanymead's caw. Photo : Dr. D, II, Paterson,) 


fold of skin is marked, and subcutaneous 
swelling is absent (Fig. 15). The tongue is 
pointed and is often sucked. Finally, only 
slight if any improvement takes place under 
the therapeutic test. An achondroplastic dwarf 
is characterized by marked shortness of the 
limb.s relative to the length of the trunk. 
The skin, subcutaneous tissues, and hair are 
nonnal, and there is no arrest of mental or 
sexual development. 

Prognosis* — Formerly the outlook for a 
cretin was miserable, for even if life was 
prolonged there was no prospect of improve- 
ment. Under rational treatment the prognosis 
now depends on the stage of the malady 
at which treatment is commenced and the 


these cases physical development may be 
good and a normal standard may ultimately 
be reached. Mental development is usually 
slower, and is likely to fall short of the physical 
growth. 

Treatment. — It must be clearly remembered 
and pointed out to the parents that the ob* 
ject of treatment is to supply the deficiency iz 
the secretion of the thyroid gland in as nearlj 
normal a manner as possible. The dosage o 
thyroid extract must therefore be proportionai 
to the amount of deficiency as shown by 
severity of the symptoms and the varying need 
of the growing child. As the cretin has 
ox no thyroid gland of its own, the otM 
artfficial supply of secretion in the fenm 
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roid extract must be kept up for the whole of 
the patient’s future life, and may be regarded 
more as a necessary part of the daily food than 
as a medicine. If the supply is discontinued 
the symptoms will inevitably return. Failure 
in treatment is usually due to a want of com- 
prehension of the physiological principles of the 
treatment by those responsible for carrying it 
out. In a very young cretin, only very small 
doses of thyroid extract should be given at hrst. 
A sixth to a quarter of a grain of dry thyroid 
(thyroideum aiecum, B.P.) or one or two 
minims of liquor thjToidei (B.P. 1898) may 
be given each night at bed-time. In older 
children double the dose may be given from 
the beginning. As the child grows the daily 
dose may be gradually increased to 2. 3, or 4 gr. 
of the dried gland in a powder or tablet, 
or to 6, 10 or 15 min. of the liquid prepara- 
tion. Rapid loss of weight, restlessness, ac- 
celeration of the pulse, diarrhoea, and x)ains in 
the limbs are signs of overdosing. With suit- 
able regulation of the dosage the subcutaneous 
swelling gradually disappears, the skin and 
hair become normal, and growth proceeds at the 
normal rate ; in cases where growth has been 
arrested for some time it often proceeds at an 
abnormal rate, so that some of tbe loss is made 
good. Mental development proceeds, but may 
be backward, so that special education may be 
required in some cases. W^hen the symptoms 
have disappeared and development is taking 
place at the normal rate, the dose should not be 
altered. As the child grows older, however, 
a slight increase in the dose may be required 
from time to time. 

Geobge R. Muriiay, 

OROUP (see Diphtheria ; LARYKoms ; 

Laryngismus Stridulus). 

ORURA OEREBRIi LESIONS OF (see 

Nervous System^ Central, Local Le- 
sions of). 

ORURA CEREBRI, TUMOURS OF (see 

Cerebral Tumour). 

OUPPINQ. — There are two forms of cupping, 
wet and dry, but the former is seldom used 
in the British Isles. The object of each is to 
bring blood to the surface, and in wet cupping 
this is allowed to escape through incisions 
made by a special scarifier. The 'mcisions 
leave two rows of parallel scars, which are 
Bometimes encounter^ during the examina- 
tion of Russian sailors and others. Dry cup- 
pngis now employed chiefly in pleurisy and 


in nephritis, especially when suppression of 
urine is present or threatened. 

Method.— Special cupping glasses are sold, 
but a tooth glass or tumbler does equally well. 
As a preliminary j)recautionar}" measure it is 
advisable to mark out the area over which 
the cup is to be applied by a ring of vaseline ; 
this will obviate burning and allow the cup to 
be removed more easily afterwards. Soak one 
or two small pieces of blotting-paper in methyl- 
ated spirit and drop them into the glass, and 
then set them alight. When they are begin- 
ning to go out, “ clap the cu}) on to the 
vaselined ring. A somewhat better method is 
to put a few drops of the spirit into the glass 
and, by rotating it, to distribute them well 
over its interior. A pledget of cotton-wool 
may then be dipped in spirit and lighted and 
rubbed around the insidcj of the glass. This 
distributes tlie llamc evenly over the inner 
surface of tlie glass. It is essential to make 
an unbroken circle of contact between the 
glass and the skin. Frederick Langmeap. 

CUT THROAT. — The victim of a murderous 
assault upon the throat is usually beyond 
surgical aid ; but the suicide, in his anxiety 
to accomplish his end, throws his head so far 
back that the great vessels gain protection 
beldnd the thick sterno-mastoids and so escape 
injury. (See Injuries prom the Medico- 
3.EGAL Standpoint.) After these self-inflicted 
w'ounds there are two dangers ; lisemorrhage 
from veins or branches of the carotid artery 
that are stjvered, and asphyxia from blood 
trickling down the air-j^assages should these 
have been oj^ened. The rules which govern 
treatment are sim]>l(>. The patient is anees- 
thetized. If bleeding is j>rofuse it must bo 
stopped by digital comjn-ession while this 
is being done. After tlie surrounding skin 
has been cleaned, the clots are removed 
from the wound and the bleeding vessels 
ligated. The superior thyroid, lingual, or 
facial art<5ries, the, <‘xternal jugular, common 
facial, lingual, middle or superior thyroid veins 
are the vessels most likely to need tpng. 
Severed muscles, including those at the base 
of the tongue, must be sutured. If the air- 
passage has been opened between the thyroid 
cartilage and the hyoid, this wound should 
not be sutured ; it should be left freely open 
and the head kept in a slightly flexed position. 
If the larynx is opened through the thyroid 
cartilage or the crico-thyroid membrane a high 
tracheotomy should be performed. The thy- 
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roid cartilage or the crico-thyroid membrane 
should be sutured with catgut sutures and the 
overlying tissues similarly approximated. When 
the trachea has been opened the usually 
oblique wound must be carefully sutured with 
catgut, a vertical slit being cut downwards 
from the wound in front to accommodate a 
tracheotomy tube. Sepsis, being favoured by 
the accompanying anflemia, is likely to appear 
in these wounds. Secondary hajmorrhago is 
thus apt to occur. C ^ Pannett. 

CURVATURE {see Spinal Caries ; Spinal 
Curvature). 

OUT8, TREATMENT OF {see Wounds, 
Treatment op). 

CYANOSIS. — A lividity of the skin and 
mucous membranes. The blue tint is most 
evident at the periphery of the circulation — 
the fingers, toes, and ears— and parts which 
arc highly vascular, and the superficial struc- 
tures of which are thin, such as the face and lips. 

Etiology. — There are two common causes of 
cyanosis — (1) defective circulation and conse- 
quent stagnation of the blood in the capil- 
laries, (2) imperfect oxygenation of the blood 
(anoxeemia). Clearly these two are (Josely 
r<!lated, and frequently both factors are met 
with in tlie same case. 

1. When the fault lies chiefly in defective 

circulation, it may depend u])on {a) cardiac 
causes, as in failure of compensation : or atony, 
poisoning, or degeneration of cardiac muscle ; 
(6) constriction o/ arterioles, as by exposure to 
cold, or in angio-neurosis and llaynaud’s dis- 
ease ; (c) concentration and increased viscosity 
of the bloody as in severe diarrhceal conditions 
like cholera ; {d) obstruction to the venous 

return, as by venous thrombosis or varicosity, 
or by pressure on veins produced by splints 
or tight bandages, masses of glands, neo- 
plasms, etc. ; (e) paralysis of the vaso-motor 
centre, as in meningitis, cerebral tumours, and 
other causes of increased intracranial pressure, 
and in aficctions of the bulb. 

2. Cyanosis from imperfect oxygenation is 
very apparent in c&ngenilal heart disease, 
especially if pulmonary stenosis is present. 
It occurs with severe acute or chronic pul- 
monary diseases. Among the former, acute 
general tuberculosis of the pulmonary form is 
worthy of special mention, for in it the degree 
of cyanosis is very considerable and of £ag- 
nostio value ; among the latter, fibrosis of the 
lung and emphysema are noteworthy, for in 


them marked cyanosis may be compatible wiik 
a fairly active life. Into this noup, too, faQ 
asphyxial states, due to (a) nieohantm dbitruo^ 
tion of the air-passages, as in hanging, drown- 
ing, impaction of a foreign body ; large masses 
of adenoids, retro-pharyngeal abscess, laryn- 
geal diphtheria, oedema, ulceration, or growth, 
collections of mucus in the bronchi, as in 
whooping-cough, in bronchitis, and broncho- 
pneumonia, or pressure on the air-passages by 
a goitre, glands, tumours, etc.; (6) imperfect 
action of the respiratory muscles, as in com- 
pression of the chest, distension of the abdomen, 
paralysis of neural or central origin, or muscular 
spasm (tetanus, strychnine poisoning) ; (c) ta- 
halation of irritating fumes, as those of ammo- 
nia or chlorine, or the gases used in war ; or 
{d) inspiration of an inadequate sup^y of 
oxygen, as obtains at high altitudes, in the 
administration of nitrous oxide, or in confine- 
ment in an ill-ventilated or crowded room; 
{e) paralysis of the respiratory centre by drugs 
such as morphia, chloral, veronal, or by the 
toxins of disease, e.g. lobar pneumonia. 

The cause of the peculiar heliotrope colora- 
tion in influenza during the epidemic of 1918- 
19 is unexplained. 

Certain rare fonne of cyanosis require 
brief descriptions : 

Erythrsemia {syn. Vaquez's Disease, Poly- 
cythmnia vera, Splenomsgalic Polycythamia). 
-'-There are three vliiid features of ery- 
threemia — (1) incjrease of the red blood-cells, 
perhaps to 13,000,000 per c.mm. ; (2) red- 
ness of the skin, especially that of the face, 
which changes to blueness in the cold or if the 
part observed is allowed to hang down ; (3) 
enlargement of the spleen: this organ may 
reach to the pelvis, though generally its size 
is less than that seen in leuksBinia ; it is firm, 
uniformly enlarged, and free from tenderness. 
Other symptoms which may be present are 
headache, giddiness, dyspnoea, and pains in the 
limbs. The etiology is obscure. Hypeirolasia 
of the bone-marrow has been found afto death. 

Snlpb-hsemoglobinsBmia. — The cyanosis m 
this condition is of a greyish colour and is 
accompanied by pallor. The patients complain 
of great weakness, and there may be {>rolonged 
periods of severe prostration. A history is 
usually obtainable of constipation of many 
years’ standing, perhaps alternating with bouts 
of offensive diarrhoea. The disease is due to- 
the combination of sulphur with the hmo^ 
globin in the red corpuscles, and it nfea^ 
possibly be brought about by defeats in ^ 
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CYSTIC HYGROMA 

i&totinal mucous membrane, or by bacteria. 
Diagnosis is only possible with the help of the 
spectroscope. M the intestinal condition reacts 
to treatment the prognosis is not hopeless. 

Mflihsemoglo b mcBm i a, — The cyanosis is of 
a bri^ter blue than in the former condition, 
but is also associated with pallor, offensive 
diarrhoea, and weakness. These, arc attacks 
of alamung dyspnoea ; on the other hand, there 
may be periods of freedom from cyanosis. 
Dimness of vision is sometimes complained of. 
Methaemoglobinuria occurs. 

Etiologically, cases of methsBmoglobinaBniia 
may be separated into two categories : (1 ) 
those due to drugs or poisonous fumes, and 
(2) enterogenous cases. Among the dnigs 
which produce the condition are the aniline 
derivatives (antijiyrin, acetanilide, phenacetin, 
exalgin), the benzene compounds, and potas- 
sium chlorate. There is usually a history of 
addiction to one of these drugs, of overdosage, 
or of employment in their manufa(‘.ture. The 
enterogenous cases are possibly of bacterial 
origin. The final d agnosis rests on the spec- 
troscopic examination of the blood. 

Treatment.— This is essentially that of the 
cause, and will be found under the conditions 
mentioned. In heart disease, and in acute 
pneumonia, cyanosis, if marked, is an indica- 
tion for venesection. Oxygen inhalations often 
give considerable temporary relief to the dis- 
comfort arising from the cyanosis itself. For 
the enterogenous cases, constipation must be 
overcome, and treatment with intestinal anti- 
septics may be attempted 

Frederick Langmead. 

OYOLIOAL VOMITING (see Vomiting, 

Cyclical). 

OYOLITI8 (see Uveal Tract, Affections 

of). 

CY8TIO HYGROMA.- One of the varieties 
of cavernous lymidiangioma, a cystic liygroma 
is a subcutaneous or intermuscular new forma- 
tion of lymphatics, dilated into cystic processes. 
The lobules have thin walls lined by a single 
layer of lymphatic endothelium, contain clear 
fluid, and are loosely connected by fibrous and 
fatty tissue, which is continuous with adjac-ent 
fascisB and vessel sheaths. The tumour is very 
liable to attacks of inflammation, after each 
of which it shrinks, and it may eventually 
disappear spontaneously, leaving a small 
amount of scar tissue. 

Sym|»toiiuitiilofy. — The tumour is often 


present at birth and increases in size during 
early infancy ; common situations are the 
posterior triangle of the neck, the axilla, and 
the back. A soft multilocular swelling is palp- 
able, of very indefinite outline, giving the 
sensation of a cyst only jiartially filled with 
fluid. The skin may be stretched over the 
tumour, has a bluish appearance, and often 
])resents dilated blood-vessels. Processes of 
the swelling extend deeply under neighbouring 
muscles. Attacks of inflammation are accom- 
))anied by fever, local redness, and increase of 
the swelling. Spontaneous suppuration is very 
rar(\ 

Diagnosis. — A lipoma is uncommon in a 
young child, and has a firmer consistency and 
more definite outline. The absence of sur- 
rounding infiltration will serve to distinguish 
an inflamed cystic hygroma from an acuie 
abscess. 

Treat ment.^ Spontaneous cure is so com- 
mon an occurrence that in infancy no treat- 
ment is advisable unless the tumour is growing 
rapidly. Later on, if it persists or increases, 
excision may be jiractised, but it is not to be 
undertaken lightly ; removal involves a diffi- 
cult dissection with frei^ bleeding, and there is 
a special risk of dangerous suppuration. 

C. W, Gordon Bryan. 
CY8TIO TERATOMA (see Ovarian Cysts). 
OY8TINURIA (see Uhink, Examination of). 

OY8TITI8. — Inflammation of the bladder, 
which may be either acute or clironic*. 

Etiology. — With the exception of those few 
instances in which the ajiplication of too con- 
centrated solutions of chemical irritants haa 
proved the exciting cause, cystitis is always 
primarily bacterial in origin. The chance in- 
fection with pathogenic micro-organisms of 
the urine contained in a healthy bladder, as 
after the passage of a septic cathet(?r, is not 
alone usually sufficient to produce cystitis, the 
bacteria being washed out naturally during the 
next act of mierturition before, any damage or 
absorption can take place. This fact has been 
demonstrated rejK^atedly by experiments on 
animals ; in them, in addition to introducing 
bacteria, it is necessary to injure the bladder- 
wall in some way, as by bruising or by induc- 
ing artificial retention of urine, before inflam- 
mation and invasion of the mucous membrane 
can occur. When, however, large numbers of 
pathogenic organisms rejieatedly enter the 
bladder with each ureteric efflux, as in primary 
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infection of the kidney with B, coli or the 
tubercle bacillus, they alone appear to be 
sufficient to determine the onset of cystitis 
after a time. 

Two factors, then, are usually essential for 
the production of cystitis— (1) some condition 
producing impairment of the natural vital 
activity of the bladder-wall ; (2) the presence of 
an infecting agent. 

1. Predi^osing oause8.~(i) Any disease, such 
as enlargement of the prostate, stricture, or 
atony of the bladder, which prevents the latter 
from emptying itself completely at each act 
of micturition. Certain organic nervous dis- 
eases, such as a transverse myelitis or tabes 
dorsalis, also come into this category, but here 
there is actually a trophic disturbance of the 
bladder-wall in addition. In women the re- 
sidual urine occurring in cases of cystocele is 
a splendid medium for the growth of organisms, 
and pregnancy also appears to havc< some 
iznpoiiant causal relationship. 

(ii) Traumatism, e.g. injury to the bladder- 
wall by the careless passage of a catheter or 
sound, or bruising occurring during labour 
or during the course of abdomino-pelvic 
operations, 

(iii) The presence of a stone or foreign body. 

(iv) New growths of the bladder. It is 
imusual to hud cystitis in cases of simple 
pedunculated papillomata, but where the 
change is a diffuse villous growth affecting a 
considerable area of the bladder-wall, or in 
malignant disease, a sloughing condition of tlie 
growth with foul septic urine is an in variable 
accompaniment of the later stages. 

2. infecting agent. — The commoner 
pathogenic organisms found in cases of cystitis 
may be (classified as follows : — 

(1) Those present in acid urine : B. coli, the 
tubercle bacillus, and the gonococcus. 

(ii) Those present in neutral or faintly acid 
urine : B, coli and streptococci. 

(iii) Those present in alkaline urine : staphy- 
lococci and proteus. These two organisms 
possess the power of splitting up urea into 
simpler ammonium salts and rendering the 
urine alkaline. 

Methods of infeotioiL (1) Fwn alxm . — 
Direct invasion of the bladder-wall by organ- 
isms carried down to it in the stream of urine 
from primary renal infections of B. coli or 
B, tuberculosis, 

(2) From below, — (a) The passage of a septic 
catheter or instrument, (b) The upward spread 
by direct continuity or by the lymph-stream 


of the mixed organisms of a posterior nieihritis, 
or of tuberculosis or other infections of the 
prostate gland. 

(3) Primary infection of the bladder, — (a) 
Invasion of the bladder-wall by B, coli or other 
organisms by direct spread through the walls 
of the large intestine, or from a pyosalpinx or 
pelvic -abscess. (6) By the blood-stream, e.g. 
in tuberculosis (very rare). 

Pathology. — The mucous membrane of the 
bladder shows the changes usually seen in 
catarrhal infiammation of a mucous membrane, 
and secretes large amounts of thick, ropy 
rauco-puB. In very acute cases there may be 
extensive sloughing and exfoliation of the 
mucous membrane, and in the more prolonged 
and severe cases of tuberculosis or other 
chronic infeertions the smooth lining of the 
bladder may be almost entirely replaced by 
a layer of easily bleeding granulation tissue. 
The muscular wall undergoes great hyper- 
trophy and contracts, so that in extreme cases 
the bladder is physically incapable of holding 
more than or 2 oz. of fluid, apart from actual 
irritability. 

The cystoscopic appearances arc described 
in the next article. 

Symptomatology. (1) Acute cyitltii.— An 

attack of acute cystitis be^ns with a feeling of 
suprapubic discomfort, which, within an hour 
or two, becomes a severe ache accompanied 
by an intense desire to micturate. Micturi- 
tion may be as frequent as once every ten 
minutes, a few dracli^ only of cloudy urine, 
which in the more virulent coliform infections 
may bo bloodstained, being passed with much 
scalding pain in the urethra on each occasion. 
Sometimes a few drops of bright blood escape 
with the last of the urine. As micturition is 
completed, the patient may suffer most acutely 
from violent cramp-like pains in the region 
of the bladder-neck. Sleep is impossible, and 
the patient lies exhausted, awaiting with the 
greatest dread the next call to micturate. 
The mucous membrane of the bladder does 
not appear to be capable of much absorp- 
tion, and, in the absence of renal infection, 
the temperature rarely rises above 100® or 
100-5® F. 

After a few days of intense and distiessiug 
pain the symptoms of an acute attack genially 
subride, and may disappear completely withiD 
the course of a few weeks. Occasionally theiw 
cases drag on for many weeks or montba wi^Ii 
little or no improvement and gradually 
into a chronic condition. , 
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(2) OuNUiie osntitii. — This may be the sequel 
to an acute attack or may develop insidiously. 
Beyond some increased frequency of micturi- 
tion and vague feelings of suprapubic discom- 
fort) the patients affected in this way ajtpcar 
to suffer little inconvenience from their com- 
plaint. The capacity of the bladder, how- 
ever, steadily diminishes, and, even after all 
evidence of infection has disappeared, th(i 
increased frequency of micturition due to tlu^ 
contracted bladder will remain, and may prove 
most difficult to treat. Tlie uriinj varies in 
appearance from haziness only, as seen in the 
terminal baoillurias of the colifoma infections, 
to the thick, foul urine of prostatic and 
stricture cases, but remains fairly constant 
from day to day. If it is allowed to stand, 
a thick tenacious mass of muco-pus quickly 
settles to the bottom of the specimen glass, in 
marked contrast to the more diffused and 
flocculent deposit seen in jiyurias of renal 
origin. 

Treatment. (1) Acute cystitis.—'J'lie ])a- 
tient should be })ut to bed at once, and re- 
stricted to a milk diet. He should be encjour- 
aged to drink large quantities of barley water 
and of the natural a})erient watcTs to flush 
out the kidneys and bladdcT and render tli(‘ 
urine as non-irritating as possible. Hot fomen- 
tations to the lower abdomen or, bcjtter still, 
repeated and prolonged hot hip-baths afford 
the greatest relief, and suppositories of morphia 
and belladonna will usually b(; found most 
useful in helping to control the j)uin. If the 
patient is suffering from want of sleej), a hy])o- 
dermic injection of heroin, J gi\, should be 
given without hesitation. 

Occasionally autogenous vaccination appears 
greatly to relieve the pain ; this usually co- 
incides with marked improvement in the tem- 
perature chart. In all probability this form 
of treatment, although it appears to alleviate, 
does not actually shorten the natural coursi? 
of the disease. 

The following mixture, administered every 
four hours, will be found useful : — 

(jl Acid. bor. gr. x. 

Tr. hyoscy., gr. xx. 

Inf. buohu ad Si- 

Until the acuteness of the attack has 
completely subsided, instrumentation of any 
kind whatsoever must most studiously b(* 
avoided. 

. (2) Obronic cystitis.— When all acute symp- 
toms have disappeared, every effort should 

310 


be made with the help of the cystoscope to 
exclude any predisposing cause to infection. 
A vesical stone should be crushed and the 
obstruction due to an adenoma of the prostate 
or urethral stricture dealt with. In very 
old-standing cases it may be found advisable 
to combine the apj>ro])riat(^ treatment of 
these conditions with a preliminary suprapubic 
drainage and daily lavage of the bladder for 
a time. It is of vital importance also to 
identify th(‘, j)resence of any renal infection, if 
it be present, as it is of little us(j to confine the 
attention to cleansing the bladder if infected 
urine from a chronic ])yelitis is continually 
entering that viscus by the ureteric- openings. 
The early symi)toms of primary renal infec- 
tions (i^. coli or B, iubfrculosis) may be almost 
entirely vesical, and the site of the original 
lesion will be missc^d if a careful examination 
of the ureteric; orifices is neglected. At the 
same time it should be noted that a coliform 
infection of the bladder may remain, and 
resist all forma of treatment, long after 
the original pyelonephritis has conijdetely 
resolved. 

In cases of (dironic cystitis, excluding those 
due to tuberculous disease, the bladder should 
be thoroughly washed out once or twdee daily 
with one of the following solutions : — 

(1) Boric acid, gr. x-xx ad 51. 

(2) Oxycyanato of mercury, 1 in 8, (XX) to 
1 in 4,06b. 

(3) Silver nitrate in distilled water, gr, 
ad gi. 

Boric-acid lotion will be found most suit- 
able for the subacute (;ases, wdiilst in the chronic 
cases the best results W'ill be obtained by 
employing oxycyanate of mercury and silver 
nitrate solutions for alternating j)eriod8 of 
five or six days <;ach. 

The following mixtures for internal adminis- 
tration may assist : — 

(1) For cases with foul ammoniacal urine : 

Ijl Urotropine gr. x. 

Sod. benz. gr. xx. 

Inf. buchii ad gi. 

One ounce every six hours. 

This should be combinecl with acid sodium phos- 
Iihate, gr. xv, given night and morning, 

(2) For acid pyurias : 

R Salol gr. v. 

Acid. bor. gr. x. 

Inf. buchu ad 

One ounce every six hours. 

If a case of chronic cystitis does not improve 
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when treated on the above lines, the bladder 
should be drained for two to three weeks by 
means of a large rubber tube inserted through 
a suprapubic cystotomy wound, and lavage 
carried out through this tube instead of by 
the urethra. Autogenous vaccination is use- 
less in the treatment of these cases. 

Harold W. AVilson. 

CY8TOOELE (see Pklvio Organs, Female, 
Displacements of). 

CYSTOSCOPY.- -Inspection of the interior 
of the bladder through the urethra is termed 
cystoscopy. There are two methods of cyst- 
oscopy, the ojjen or r/irect and the indirect 
Direct or open csrstosoopy was introduced 
by H. A. Kelly, and consists in distension of 
the bladder with air by atniosph(U‘ic pressure 
and examination through a straight o))en tulwi 
by means of reflected light or an electric hand- 
lamp. Kelly’s speculum (Fig. 16) is a plated 
metal cylinder in. long with a funnel- 
shaped ex})ansion at the outer end, a handle 
attached at a right angle, and an obturator. 


Fi^ 16, — Kclly*f speculum. 

Thr<*e positions may be used \^||k 

— (1) the knee-chest, which 

Kelly prefers; (2) the ele- 

vated dorsal, the Trendelen- 

burg position with the thighs 

Hexed ; and (3) the elevated 

side position, a Sims’ posi- 

tion with the table raised. 

Local or general anaesthesia may be used, 
and it may be necessary to dilate the urethral 
meatus with a calibrator. The speculum is 
introduced and the obturator removed, and 
any urine remaining in the bladder is allowed 
to escape. The light is now projected into 
the bladder and the interior is inspected 
systematically. A long, fine rubber tube with 
a suction bulb at the outer end is used to remove 
Huid which accumulates during the examina- 
tion. 

Indirect oyetosoopy is performed by means of 
a cystoscope, first introduced by Nitze. In its 
simplest form^^the cystoscope consists of an 
optical apparatus and an illuminating appara- 
tus combined. The optical apparatus is com- 


posed essentially of three lenses, which 
an erect and slightly enlarged figure. The 
window at the vesical end of the cystoscope 
looks out at right angles to the axis of the 
tube in which the lenses are set, and in order 
to deflect the image along the tube a prism is 
placed at this end of the ocular system. The 
illuminating apparatus consists of a small 
metal filament incandescent lamp in a metal 
hood, set at an angle to the shaft of the instru- 
ment, which illuminates the field to which the 
window of the cystoscope is directed. 

Connexion with the source of the electric 
current is obtained by flexible insulated wires 
and a metal contact. 

In order to avoid the preliminary introduc- 
tion of a cath(^.ter and to facilitate washing 
the bladder during examination, the cystoscope 
shown in Fig. 17 has been introduced. In this 
the illuminating apparatus is in the form of 
a tube Ixiaring the lamp at its extremity, and 
tlie optical apparatus is a telescope which can 
be inserted into this when the necessary irri- 
gation and distension of the bladder have been 
completed. The most convenient source of 
electricity is a small dry-cell battery of or 
8 volts. When the main electric current is 
used, a fixed rheostat or a transformer is neces- 
sary, and a pantostat, when available, is to 
be preferred. 

A si)ecial cystoscope is required for cathe- 
terization of the ureters (Fig. 18). It consists 
of an irrigating cystoscope with a tunnel on the 
upper surface along which the ureteric catheter 
passes. This tunnel stops short of the window 
on the concave surface of the beak, and an 
elevator worked by a screw at the ocular end 
is used to raise the point of the catheter 
and facilitate its introduction into the ureteric 
orifice. 

Method of performiiig cyttOMopy.-^ 

The patient is examined in the lithotomy 
position, the surgeon standing to pass ^e 
instrument and wash the bladder, and sitting 
opposite the perineum for the examination. 
In the majority of cases a local ansasthetio 
only need be used. In exceptional oases, sudi 
as very nervous individu^, young giill, 
children, and where the bladder is unusually 
sensitive, as in tuberculous cystitis, a general 
aniesthetic may be used. Spinal anoBsthesia k 
also useful in difficult cases. Local anofthesh 
is produced by instilling 30 or fiO minims^ 
5-per-cent, novocain sdution into the SBi9|ii 
anterior urethra by means of a (^aas pipafel 
with a small rubber bulb, and TniSHfag j 
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back along the urethra into the prostatic 
urethra. A Oujon syringe and catheter may 
be used to introduce the novocain solution 
accurately into the prostatic urethra. The 
female urethra seldom requires an anees- 
thetic. 

A small enema of hot water containing 
20 gr. of antipyrin, or, in the female subject, 
a hot vaginal douche containing 30 gr. of 
antipyrin, given half an hour before the exam- 
ination, will relieve spasm in a hypersensitive 
bladder. 

The best lubricant is glycerin, but liquid 
paraffin may be used as a substitute. 



der syringe made for me by Messrs. Weiss. 
About 8 or 10 oz. of sterile water, saline solu- 
tion, or boric-acid solution should be intro- 
duced. 

The bladder should be examined systematic- 
ally. The window is turned downwards so 
that the base of the trigone or interureteric bar, 
a transverse ridge, comes into view. If this 
is followed to each side, a small red slit, the 
ureteric orifice, will be seen, and diastole and 
systole of the muscle surrounding the orifice 
may be observed at intervals of some sersonds, 
and the swirl of an efflux of urines noted. In 
the trigone the mucous membrane is darker 
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Fig. 17.*-Examination eyatoscope. (Author’s model) 



After the urethra has been anaasthetized, tlie 
irrigating cystoscope is passed. In the juale 
the beak sinks down 5 or 6 in., and then the 
.outer end of the cystoscoj>e is depresstid so 
that the beak engages in the membranous 
urethra. Further depression and pushing the 
instrument on will make it ride over the pros- 
tate. The telescope is now withdrawn, the 
dramage spigot inserted, the urine drains away 
from the bladder, and its translucency is tested 
by examining it in a clear glass. If it is 
murky with blood or pus, washing of the 
bladder is required. For washing and filling 
the bladder, a bladder syringe or an irrigator 
may be used. I use an 8-oz. all-metal blad- 


in colour and the vessels an* larger than in 
the rest of the bladder. 

The i>ost(jrior, the lateral, and the anterior 
walls are now inspected, aud the fine, sandy, 
light-reflecting appearance with delicate vessels 
is noted. At the a]>ex an air-bubble intro- 
duced with the cystoscope is seen. Lastly, 
the edge of the urethral orifice is examined 
by withdrawing the cystoscope till the window 
begins to sink into the urethra. The edge is 
smooth and slightly concave. 

Abnormal oj)enings in the bladder- wall may 
be fistulsB or diverticula. A Jistvla may result 
from the rupture of an abscess into the bladder, 
or be a communication between the bladder 
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1, Trabceulated and sacculated bladder. 2 , Il«inorrh<i|tic cystitis. 3, Acute cystitis. 
4, Tuberculous cystitis. 5, Malignant growth. 6, Papilloma. 


Plate 8.- CYSTOSCOPY. 
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and the bowel, or may open on the skin sur- 
face or into the vagina. In an entero-vesical 
fistula there may be a small area of cystitis 
surrounding the opening, and the rest of the 
bladder may be healthy, but frequently the 
bladder shows marked cystitis, and the orifice 
of the fistula is hidden by folds of mucous 
membrane. 

A diverticulum shows a solitary opening, or 
sometimes multiple openings, round and dark, 
with some trabeculation surrounding the orifice. 

Oystitis may be localized or general, acute 
or chronic;. In the majority of cases the 
cystitis affects part of the bladder, usually 
the base, and general cystitis is less common. 
In acute cystitis the mucous membrane is 
intensely red and has a non-reflecting spongy 
apj)earance, the blood-vessels have disap- 
j)ear(Kl, and flakes of muco-pus adhere to 
the surface (Plate 8, Fig. 3). Cystitis which is 
chronic from the clinical point of view may 
retain the cystoscopic appearances of acute 
cystitis. In very old-standing cystitis the 
mucous membrane is dull-red(lish, brown, or 
greyish, and the blood-vessels have disappeared. 
Trabeculation and sacculation may be found 
if obstruction is present (Plate 8, Fig. 1). The 
following names are applied to special types of 
cystitis, viz. papillary or vegetating, phosphatic, 
bullous, cystic, granular, leukoplafcc. HoBinor- 
rhagi(; cystitrs is a very acute form seen in 
mixed infe(;tions (Plate 8, Fig. 2). 

Ulceration of the bladder (non-tuberculous) 
may be superficual or deep. Superficial ulcers 
arc irregular and elongated, and lie on the 
crests of trabcculw and folds of mucous mem- 
brane. Deep ulcers may bo multij)le or single, 
irregular or round. In tuberculosis of the blad- 
der the organ is highly sensitive and its capacity 
diminished, and slight i)er8istent oozing of blood 
sufficient to obscure the cystoscopic view is com- 
mon. Tubercles (Plate 8, Fig. 4) are found 
fairly frequently lying round a ureteric orifice, 
in the neighbourhood of an ulcer, or scattered 
over the mucous membrane in groups. Tuber- 
culous ulceration is superficial or deep. Radiat- 
ing lines of puckered mucous membrane round 
the irregular superficial ulcers arc character- 
istic. Deep tuberculous ulcers have an irregu- 
lar undermined edge. 

Calculi and foreign bodies form easily recog- 
nized objects in a cystoscopic examination. 

In the most frequent form of tumour of the 
bladder — ^the villous growth or papilloma— the 
appearances vary greatly. The commonest 
form resembles a tiny pink sponge. Close in- 


spection shows densely p^ed finger procieesea 
or villi, in each of which is seen a looped 
blo^-vessel. In a less frequent variety the 
villi form loose, wavy tendrils (Plate 8, Fig. 6). 
Papillomata are single or multiple, and 
large. Malignant growths may resemble simj^e 
papillomata, but are sessile, the vilU being 
stunted and so closely packed that the surface 
has a smooth, raspberry-like appearance (Plate 
8, Fig. 5). The mucous membrane at the base 
may be rigid and puckered, and may bear oede- 
matous tags. Nodular growths vary in size from 
a pea to a Tangerine orange. Tlie surface is 
smooth, nodular, o|)aque, and pink or yellowish 
in colour. Infiltrating growths form flat nodules 
on the mucous membrane, and there may be 
a central depressed area, with a raised hard 
ring of nodular growth. 

Ureteric orifices and catheterization of 
the ureters. — If there is any difficulty in 
finding the ureteric orifice, an intramuscular 
injection of indigo-carmine may be given, when 
the dark-blue efflux can be easily seen and the 
orifice discovered. 

A double ureteric orifice may be present 
where a double ureter and renal pelvis exists. 
An area of inflammation surrounds the ureteric 
orifice in pyelitis. Prolapse of the ureter due 
to a narrow orifice produces a cyst-like body 
which becomes distended when the ureter 
contracts. A stone may be found projecting 
from the ureteric orifice. 

Catheterization of the ureters is performed 
for various objects. The preparation is similar 
to that for ordinary cystoscopy. After the 
bladder has been filled and the telescope 
introduced, a fine ureteric catheter is pushed 
along the catheter tunnel until the end lies 
just within the field of the window. The 
ureteric orifice is found and the window of the 
cystoscope manoeuvred close to it. The point 
of the catheter is now elevated by turning 
the screw at the ocular end, and slipped into 
the orifice. The catheter is push^ gently 
onwards. In my pattern of ureteric catheter 
each half-inch is brown and black altematdy, 
and the 6-in. stage is marked by a narrow r^ 
band, the 12-in. by two red bands. When the 
12-in. mark is at the ureteric orifice, the eyi 
of the catheter is in the renal pelvis. If it u 
intended to catheterize both ureters, a douUe 
barrelled cystoscope is used, or a sinsle-bandliii 
cystoscope may be withdrawn, leaving tk 
first catheter in position, and reintrodbiea 
alongside it loaded with another catheter. ^ 

The urine is allowed to drip into alMiii 
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bottles or test-tubes. The amount collected 
depends upon the nature of the examination 
required. Two or three drachms will suffice for 
an ordinary bacteriological examination ; an 
ounce or preferably several ounces should be 
collected for examination for tubercle or for 
the estimation of urea. 

The following arc the chief uses of ure- 
teral oatheteris^n : (a) Diagnosis: (1) The 
presence and functioning of a kidney. (2) Is 
the kidney or bladder infected ? (3) Which 

kidney is affected ? (4) Is the kidney dilated ? 
(6) Sounding the ureter. (6) Indicating the 
course of the ureter. (6) Treatment: (1) Lav- 
age of the renal iielvis. (2) Injection of oil, 
etc., in descending urct(jral calculus. (3) 
Dilatation of stricture of the ureter. 

The functioning of the kidney is examined by 

(a) estimating the urea in a specimen of urine 
obtained by ureteral catheter, (6) testing the ex- 
cretion of coloured substances by the kidney. 
The best colour test is the j^henol-sulphone- 
phthalein test introduced by Geraghty. The 
patient drinks 400 c.c. of water, and tw’cuty 
minutes later I c.c. of fluid containing 6 mg. 
of phenol-sulphone-phthalein is injected into 
the muscle of tlie buttock. The bladder is 
emptied and the catheter retained, the urine 


being allowed to drip into a bottle containing 
a few drops of sodium hydrate. A bright 
purple-red colour appears when the excretion 
begins. The urine is collected for an hour, and 
separately for a second hour. Each urine is 
diluted to one litre and the pcjrcentage of 
cohmring matter estimated by a colorimeter. 
In normal cases the colouring matter ai)pears 
in from five to ten minutes. Forty to GO per 
cent, of the drug is excreted in the first hour, 
20 to 25 per cent, in the second hour, and 60 
to 80 per cent, in the two hours. 

J. W. TnoMsox Walker. 

OYST-CONTENTSi EXAMINATION 

OF Bacteriology and Patholocjy, 
Olixical). 

CYSTS (sec under individual organs). 

CYSTS, BRANCHIAL (see Braxcuial 
Cysts). 

CYSTS, DERMOID (see Dermoid Cysts). 
CYSTS, HYDATID (see Hydatid Dlsease). 

CYSTS, SEBACEOUS Skraceous 

Cysts). 

CYTO - DIAGNOSIS (see Bactrrtoloqy 
axd Pathology, Clinical), 


DACRYOCYSTITIS.— Inflammation of 
the lachrymal sac is usually ijrimary, but may 
be secondary to obstruction in the nasal duci. 
When i)rimary, the inflammatory swelling of 
the sac-wali causes blockage of the uj)|)er end 
of the nasal duct. 

Etiology.— Primary inflammation o! the sac 

may be due to microbic infection spreading 
from the conjunctiva or from the nasal mucous 
membrane. In some cases, especially in chil- 
dren, the condition is tubercidous, with much 
thickening of the sac-wall, and occ'^sionally 
caries of the subjacent lachrymal bone. In 
trachomatous districts, trachomalous infiltration 
of the sac may be met with. 

The causes of obstruction in the nasal duct 
are : — 

1. Within the lumen : 

(a) Congenital membrane. 

(b) Epithelial debris in the new- 
born. 


(c) Foreign boditw, such as a leaden 
style wliicli has slipped down from 
the sac out of reach. 

2. In the wall of the duct : 

(a) (’i(jatricial tissue from prect^ding 
inflammation, from false passages 
made in })assing a probe. 

(h) Infla minatory hypertrophy of the 
nasal mucous inembraiie in the 
inferior meatus. 

3, Outside the duct : 

(a) Periostitis of the neighbouring 
liones, (jommonly syphilitic, (con- 
genital or acquired. 

(b) lnjuri(;s of the bony wall of the 
duct, esjjecially gunshot wounds. 

(c ) Malignant or gummatous ulcera- 
tion of the nasal inferior meatus. 

(d) Dist«msion of the inner wall of the 
maxillary antrum by cyst or 
malignant growth. 
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Symptomatology. — The diHease ia eaaen- 
tially a (ihronic one, on which acute symptoms 
are sometimes superimpostMl. The patient 
complains of epi|)hora (i.e. overflow of tears), 
usually of long standing, especially when out 
of doors. There is sojiie crusting of the lid 
margins on awaking after sleep, and there may 
be an obvious swelling in the neighbourhood of 
the inner c^anthus (mucocele of the sac). The 
sac (jontains mucoid or purulent lliiid, which 
can be made to regurgitate through the upper 
or lower punctuin by pressure witli the finger 
just below the internal tarsal ligament behind 
the bony orbital margin. 

In some cases the nasal duct is only partially 
blocked, and pressure on a mucocele causes the 
contents to pass downwards to tlie nose. In 
other cases theni is obstruction of the nasal 
duct, but no distemsion of the sac ; such cases 
commonly develop a mucoeele later. In other 
cases, again, fluid may be pent up in a diverti- 
culum of tlie sac, and will not regurgitate on 
pressure. 

Diagnosis. — Apart from suj;)erficial skin 
conditions, such as sebaceous cyst, muco(;eIe 
of the sac has to be diagnosed from mucocele 
of the anterior <?thnioidal cells, dermoid <*vst, 
and meningocele. Menifigmde is met with in 
the uppt^r and inner angle of the orbit, not 
below the internal tarsal ligament. Dermoid 
cgsts are more common in the outer parts of 
the eyelids, whilst a mucocele of the ethmoidal 
celh comes forward most commonly above the 
internal tarsal ligament. Mucocele of the sac 
reaches but rarely above this ligament, and 
in caH<»s of doubt the diagnosis will be con- 
firmed by syringeing : if the duct is clear, 
ethmoidal mucocele is suggested ; if it is 
blocke<l, there is dacryocystitis. It is wise 
to make a rhinological examination in all 
cases. 

Treatment. — In a recent case the lumen 
may sometimes be restored by keejang the 
interior of the sac clear of pus. This is at- 
tempted by instructing the ])atient to empty 
the sac by finger pressure on the inner canthus, 
previous to irrigation of the conjunctiva with 
boric-acid lotion ; the sac is syringed daily by 
the surgeon. 

The instruments required for syringeing the 
hchryiml sac are a conical puiictum dilator 
and a ‘‘ record ’’ syringe with blunt lachrymal 
nozzle. A 2-per-cent, solution of cocaine is 
applied to the conjunctiva, or, if complete 
anaesthesia is desired, a few crystals of cocaine 
hydrochloride may be rubbed on the lid margin 


internal to the punctum. The surgeon standi 
behind the patient, and stretches the lower 
lid by a finger applied to its outer part, so 
as slightly to evert the inferior punctum, 
into which the point of the dilator, held ver- 
tically, is introduced. As soon as it is engaged, 
the dilator is brought to the horizontal, its 
}H)lnt remaining in the punctum, and is then 
pressed gently inw^ards tow^ards the nose 
along the canaliculus by rotary movements 
until the punctum is deemed to be sufficiently 
dilated to admit the nozzle of tlie syringe. 
The syringe is filled witli warm lotion and 
its m>zzh introduced along the canaliculus ; 
wlien it is well insertt>d the jaston is pressed 
and the sac irrigat-t'd. If the fluid meets with 
rivsistance, the jioint may have caught in a 
fold, and the nozzle should be withdrawn 
slightly. 

When the sa(^ has been cleared, a few drops 
of 10-per-(‘ent. argyrol may lie introduced by 
the same method ; but if there is any chance 
of the mucous membrane liaving been tom, 
this should be omitted, or a piTinanent ‘‘ black 
eye ’’ may result. 

Such treatment may be iiersisted in for a 
week or two. If unavailing, further measures 
may be taken. 

The passage of prolxts is especially indicated 
in congcuiital (;ases, in which one operation 
may produce a cur(‘. The sac is first cleansed 
by syringeing, and some drops of 4-|)er-cent. 
co<;aine are left in the sac for a few minutes ; 
a small Bowman’s probe is then introduced 
horizontally through the lower canaliculus ; 
by rotary movements its jioint is passed on 
into the sac, when it should be felt to tap 
against the bone (*ovc*red only by the thin 
sac-wall. losing the point as a centre, one 
brings the j)robe to the vertical, and the point 
is passed gently dow'nwards into the duct. In 
this small operation, care must be taken not 
to make a false passage. If moderate pressure 
does not suffice, one must either desist, or 
slit up the canaliculus with a probe-pointed 
Weber’s or Tweedy’s knife and pass a Stilling’s 
knife into the duct in order to divide the con- 
striction. Larger-sized probes may then be 
passed. 

The operation is a painful one, and, except 
in congenital cases, usually requires repciti> 
tion. Even then the proportion of successful 
results is by no means hi^. For this leascm 
not a few surgeons have given up 
procedure. 

A case in which the stricture tends to dotio 
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after probing may be treated by leaving a lead 
or silver style in the duct for some weeks or 
months. 

If a more rapid cure is necessary in old- 
standing c^ses, the patient will be well advnst^d 
to submit to the ojieration either of excision of 
the sac itself or of intranasal drainage.-- e.g. 
West^s operation. The results of tlie former 
are usually very satisfactory, the j)atieiit only 
Bufiering from ejuphora wlieii exj>osed unduly ; 
the results of the lattc^r operation liave in 
some hands given good results. 

Complication!.— 1 . Acute dacryocystitis 
may arise at any time by tlie jiassage of micro- 
organisms into the surrounding ti8.su<^s. Th(‘rc 
is a tender swelling in the sac region with 
oedema of the lids, most pronoun(*<»d IxHow the 
inner canthus. If inflammation jicrsists the 
skin becomes involved, and an abscess forms 
which eventually discharges itself just below 
and externally to the inner caiitlius. Through 
such an a})erture the sac may continue to 
empty, with the formation of a lachrymal 
fistula. If the aperture lieals, tliere may be 
frequent relapses of inflammation. The con- 
dition has to be diagnosed tvom facial erysijwlas. 
The oedema of the lower eyelid in the Jatter 
condition often has a raised edge o])))osite the 
orbital margin, which may be mistaken for 
the advancing border of acute dacryocystitis. 
The definite swelling or induration in the region 
of the sac; with the ncmrly exmstant history 
of epiphora should suffice to make; the* diagnosis 
clear. The acute inflammatioTi is tn»at<?d on 
general lines — hot fomentations, attention to 
the bowels, etc. If pus forms, the abscess 
should be opened by fr<;e incision into the 
sac along a line passing downwards and out- 
wards, commencing just below the internal 
tarsal ligament. Gauze jilugging is then 
inserted. When the inflammation has sub- 
sided it will probably be found necessary to 
remove the sac. 

The treatment of ]a(;hrymal fistula is similar 
to that of chronic dacryocystitis, 

2. Oomeal ulcer. — The pus in dacryocystitis 
contains a variety of pyogenic organisms, in- 
cluding the pneumococcus. Any slight trauTua 
damagmg the corneal epithelium is liable to 
be followed, in the presence of a purulent 
mucocele, by a virulent stqitic ulcer, often 
accompanied by hypopyon. This at the best 
will leave an opacity (nebula or leucoma) 
which seriously interferes with vision ; at tlie 
worst, will necessitate excision of the eyeball. 
Ulceration is more likely to occur in elderly 


people in whose comese resistance to the pneu- 
mococcus is but slight. For treatment, see 
under Cornka, Affections of, p. 291. 

F. A. JULER. 

DACTYL ITI8. — Subacute or chronic osteo- 
myelitis of a metacaTpal or metatarsal bone or 
of a phalanx of the hand or foot ; it may be due 
either to tuberculous infection or to congenital 
syidiilis. 

Tuberculous Dactylitis 

This form of dactylitis occurs in children and 
young adults, and may affect any of the long 
bones of the hand or foot. 

Pathology. — The disease commences in 
cancellous tissue near the centre of the bone ; 
the whole of the diajffiysis becomes carious and 
the periosteum is inflamed ; new bone is 
dei)Osited on the surface, while the central part 
becomes caseous, so that i)8eudo-expansion of 
the bone results. Eventually the compaett 
tissue is f)crforated and a subperiosteal abscess 
is formed ; this may either 8])Tead through 
the skin and (;ause a sinus leading into the 
interior of the bone, or may spread to a neigh- 
bouring joint. 

Symptomatology. — In infants several 
bones are usually infected at the same time, 
but in adults the disease is generally confined 
to one bone. One; or more of the bones of the 
hand or foot is noticed to be swollen ; pain is 
usually absent, but there may be slight aching ; 
the muscles are wasted and the affected part is 
kept out of use as much as jmssible. The skin, 
as the inflammation approaches it, becomes 
hot and red, and a tender fluctuant swelling 
develops. If a sinus forms it is lined with pale 
granulations and the skin is undermined at its 
edges. 

Treatment. —The general measures for treat- 
ing all forms of tulxirculosis must be employed, 
especially good food and fresh air. An affected 
finger must carefully be immobilized by the 
aj)plication of a splint, j)reftirably poroplastic, 
including one of the neighbouring fingers and 
extending to the hand. In some cases it is 
possible to resec-t subperiosteal ly the whole of 
the diseased diaphysis. Failing this, the cold 
absems must be treated by repeated aspirations, 
but if the skin is invaded it is necessary to incise 
it and to curette the bone cavity, removing any 
small 8e<iuestra. If jxissible, the wound should 
be closed without drainage, but it must be left 
open if there is secondary infection, being 
lightly packed with gauze soaked in paraffin 
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containing 1 per cent, iodoform. For chronic 
sinuses, bismuth-paste injections may be used, 
but if the disease progresses and causes arthritis, 
amjmtation of the finger should be performed. 
In dactylitis of the toes amputation should be 
resorted to early, except in the case of the great 
toe. 

Syphilitic Dactylitis 

Syi)hilitic dactylitis results from congtmital 
syphilis, and affects infants and young children. 
It is usually symmetrical, and most commonly 
occurs in the proximal phalanges. 

Pathology. — There is sclerosis of the whole 
bone, with the formation of a central gumma ; 
the periosteum is inflamed and deposits new 
bone, so that the phalanx becomes bulbous. 
The gumma eventually breaks through the 
peripheral bone, and, reaching the surface, 
leads to ulceration of the skin with discharge 
of gummy material ; pyogenic bacteria then 
gain access to the bone, and necrosis, with the 
formation of sequestra, is produced. 

Symptoms. —There is a painless, slowly pro- 
gressive expansion of one or more of the 
phalanges of both hands ; the overlying skin is 
(edematous, red and somewhat tender as the 
gumma approaches the surface. The disease 
produces a permanent shortening and thicken- 
ing of the bone. 

Diagnosis. — In the absence of associated 
lesions it may be impossible to distinguish 
syphilitic from tuberculous dactylitis by clinical 
appearances alone. The syphilitic variety is 
usually symmetrical and affects the proximal 
phalanges, and unless there is secondary in- 
fetrtion it does not cause arthritis. The X-ray 
appearances are somewhat similar, but in 
tubercle there is as a rule great rarefaction, 
while in syphilis the density may be character- 
istic ; in both forms small sequestra occur. A 
positive Wassemiann reaction may be the only 
definite means of diagnosing syphilis. 

Treatment. — The lesions usually dear uj) 
with treatTuent by mercury, but the early non- 
ulcerative stage may be very resistant ; in 
such a case the bone must be opened with strict 
asepsis and its soft interior cunrtted ; the 
resulting cavity is smeared Bipp (bismuth 
1, iodoform 1, paraffin 2), and the wound is 
closed without drainage. Curetting, seques- 
trectomy, and drainage are necessary where 
there is secondary septic infection. 

Occasionally, subacute osteomyelitis of the 
metacarpus, metatarsus, or phalanges results 
from blood-atream infection with pyogenic bac- 


teria, especially in chronic pysBmia. The pro- 
gross of the disease is more rapid than in 
syphilitic and tuberculous dactylitis, and there 
is more pain and tenderness. The cases must 
be treated by incision, opening the bone, and 
sequestrectomy in the later stages ; a culture of 
the pus should be made, and a vaccine should 
be prepared from the organism which has been 
isolated. Gordon Bryan. 


DANDRUFF {see Seborrhcbic Dermatitis). 
DANDY FEVER {sec Denoue). 

DAY BLINDNESS AND NIQHT BLIND. 

NESS.— The terms njjcUilopia and kemerdlr 
opia were formerly used to denote night 
blindness and day blindness respectively, but 
different writers and nationalities used them 
in contradictory senses. Consequently these 
terms are better avoided. Th(? conditions 
themselves arise mainly as a result of retinal 
or optic-nerve lesions, though one of the com- 
monest causi^s of day blindness is cataract. 
Broadly speaking, any lesion which lowers the 
sensibility of the macular area of the retina 
causes day blindness, and lesions affecting the 
peTii)horal retina caus(? night blindness. In a 
normal person in full daylight the sensibility 
of the rc^tina rises slowly from the periphery 
to the neighbourhood of the macula, and then 
very rajiidly at the macula itself to a high 
peak, but in the dark-adapted eye the macular 
art^a becomes less sensitive than the area 
around it, so that the curve of retinal sensi- 
bility, instead of showing a peak, actually shows 
a de})re8sion in the centre. The consequence 
of this is that if there is any macular lesion 
the rise of macular vision does not take place 
in light-adaptation, and day blindness results, 
but in twilight vision approximates more 
closely to the normal. 

When the j>eri})heral field of vision is very re- 
stricted the patient may have good macular 
vision, hut as the eye becomes dark-adapted 
the physiological depression of macular vision 
which takes place results in almost complete 
blindness. Apart- from visual defect due to 
cataract and to opacities of the media, day 
blindness occurs in tobacco and other toxic 
amblyopias, in retrobulbar neuritis when there 
is a central scotoma, and in macular retina 
lesions. Night blindness occurs in retiniti 
pigmentosa, in secondary retinal atrophy re 
suiting from disseminated choroiditLs, in sc^ 
cases of Leber’s atrophy, and occasional^ i 
aggravated cases of malnutrition. In 
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last-named cases the night blindness may be plan is to endeavour to awaken the child when 
associated with xerosis conjunctivas and may it is asleep by sounding a whistle or a dinner- 
prove the precursor of kerato-malacia. High bell. But it must be remembered that such 
myopes oft^ show some degree of night blind- loud noises may be heard and yet the patient 
ness. There is a rare form of congenital be quite deaf to vocal tones. That being so, 
hereditary night blindness which has been caution should be practised until the investiga- 
traced in the case of one family through nine- tion show's whether the child^s attention can 
teen generations, and a still rarer form of con- ))e attracted by the voice. It is important 
genital day blindness associated with complete also to determine whether or not the child has 
colour blindness. Leslie Baton succjeeded in saying any of the simple nursery 

words or syllables. Backwardness in speech 
DEAF-MUTI8M. — Children arc seldom born without deafness is common, but even back- 
deaf. Many, if not most, cases of dcaf-mutism w ard children can command some amount of 
owe their disability to the onset of deafness baby talk. 

between birth and the age of 4 years. Tlie The detailed functional testing of the hear- 
deafness being therefore usually acquired, we ing must necessarily be postponed until the 
may believe that to a great extent it is pre- child is older. The examination should in- 
ventable. Grave congenital deafness does occur, elude a car(?ful searcli for local conditions likely 
of course, and there is also an inherited type, to cause deafness, such as adenoids and catarrh 
as the existence of familial deaf -mutism clearly or suppuration of the middle ear. 
shows. The causes of such congenital and in- Prognosis. — Children who become seriously 

herited deafness are not yet fully known. Some deaf before the age of 4 generally grow up 
cases are due to developmental anomalies mute, losing the small vocabulary they may 
of the hearing apparatus ; others to intra- have already acquired. If the loss of hearing 
uterine diseases like hydrocephalus, syphilis, takes ])lace between the ages of 4 and 7, a 
etc. ; but in the inherited variety the abnor- certain amount of speech will remain. After 
nmlity which is transmitted has not yet betm the seventh year the patient generally retains 
discovered. Severe acquired deafness may be enough for ordinary purposes, and may even 
produced by cerebro-spinal meningitis, by add to lus vocabulary, 
mumps, and by such simjJe local conditioiis The prognosis in congenital cases is more 
as suppuration or catarrh of the middle car, favourable than in acquired cases. Spon- 
labyrinthitis, etc. taiicous improvement occurs in the former not 

Deaf-mutes are not necessarily also degenor- infrcquc?ntly, and occasionally local treat- 
ates in other respects ; they are, on the con- nient succeeds m enhancing the hearing 
trary, quite frequently persons of unusual power. 

sharpness of intellect. Treatment.— Attention has already been 

D^gnotis. — Unless deaf-mutism is a know n directed to the importance of the local treatment 
family trait, the suspicion that a child is s<?ri- of middle-ear disease when it manifests itself 
ously deaf does not dawm upon its parents, before the age of 4. Many of the causes which 
as a rule, until it is from 18 months to 2 years lead to severe deafness at thU period of life 
old. Then the fact that the infant is “ back- are, unfortunately, beyond the reach of reme- 
wwd in talking ” attracts their attention, and dies, but every effort should be made to arrest 
it is at this time that medical aid is souglit. such diseases as catarrh and suppuration of 
To ascertain whether or not a child is so the middle ear (see Otitis Media). 
deaf that it will probably become a deaf-mute In recent years mucli effort has been ex- 
is frequently very difficult, and may necessi- jiended in pcjrfocting the metliods of teaching 
tate repeat^ examination. The difficulty is the deaf-mute to si)eak and to read the lips, 
due to the fact that, if deaf, the cliild, even and with gratifying results. In all populous 
at this early age, has begun to develop its centres in Britain special schools now exist 
other senses to replace that of hearing. For for the education of deaf children, and they 
this reason, the examiner must avoid making are turned out able to speak and to understand 
rapid movements which will attract the patient's what is said by others in the most surprising 
visual attention, or producing vibrations that manner. These schools do not. as a rule, re- 
can be felt. Such acts will be responded to ceive children before the age of 7. Children 
by the child, and a false impression that hear- whose hearing power is so defective that they 
ing is present may be created. The simplest cannot benefit by instruction in ordinary 
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schools and classes are eligible for the special 
schools. 

Deaf-mutiim and marmge.— If deaf- 
mutism is a familial trait in the patient’s 
family, he will be liable to transmit the ten- 
den(?y. On the oth<ir liand, if he is the only 
member of his family to be deaf-mute, and 
especially if the defect can be clearly traced 
to an accidental cause such as cerebro-spinal 
meningitis or middle-ear suppuration, then he 
is no more likely to beget deaf-mute children 
than any other member of the community. 

Dan IPKenzie. 

DEAFNE88 (see Eak, Examination of). 

DEOIDUOMA MALIQNUM (see Chohiox- 
EFITHELtOMA). 

DE00MP08ITI0N (see Fost-moetem Ex- 
aminations IN Medico-legal Cases). 

DEFEOTIVE8, MENTAL (see Mental 
Deficiency Act, 1913 ). 

DEFICIENCY DI8EA8E8 (see Fatho- 
LOGY, Chemical ; Bekiberi ; I^ellagka ; 
Bickbts; Scurvy). 

DEGENERATION, REACTION8 OF (^ee 
Electrical Reactions). 

DEGLUTITION, DIFFICULT (see Swal- 
lowing, Disturbances of). 

DEGLUTITION^ PNEUMONIA (see 
Pneumonia). 

DELAYED CHLOROFORM P0I80N- 

ING (see Vomiting, PosTAN.a!STHETic). 

DELHI BOIL (see Oriental Sore). 

DELIRIOUE MANIA, ACUTE (see Con- 
FusiONAL Insanity). 

DELIRIUM. — A transitory mental disorder 
characterized by confurion of thought, dis- 
turbances of perception and appreciation of 
the environment, and motor restlessness, and 
generally accompanied by illusions, hallucina- 
tion, and fleeting, vaguely defined delusions. 
It is a syndrome met with in fi great number 
of different diseases and, although in its typical 
forms it presents a fai^ar and easily recog- 
nized clinical picture, it shades off by imper- 
ceptible ^adations into conditions to wliich the 
term delirium is not generally applied. These 
are, on the one hand, the more prolonged con- 
fusioual states met with in the exhaustion 
psychoses, and, on the other hand, certain 
varieties of stupor (q.v.). 


Two main t 3 rpes of delirium may be 
entiated, febrile and afebrile, althou^ 
differ rather in the circumstances of tiieir 
origin than in the intrinsic character of the 
delirium itself. Delirium tremens and acute 
delirious mania (Bell’s delirium), although they 
present the essential features of a delirium, 
have certain specific characters which entitle 
them to be treated as distinct entities, and they 
will not therefore be dealt with here (see 
Alcoholism; Confusional Insanity). 

Etiology. — Both febrile and afebrile de- 
lirium occur as episodes in the course of 
or subsequent to some other disease. Two 
principal etiological factors are concerned — (1) 
the severity of the primary disease, (2) the 
nature of the soil provided by the patient’s 
constitution and previous history. Thus de- 
lirium may develop in certain neuropathic 
individuals or in alcoholics, in spite of the fact 
that the primary disease is running a mild 
course. Delirium also originates in children 
far more readily than in adults. 

Febrile delirium occurs in the course of the 
exanthemata, particularly typhoid fever, and 
various other acute infections — pneumonia, 
acute rheumatism, influenza, septicemia, etc. 
Afebrile delirium also may occur in the course 
of the various acute infections, but more fre- 
quently it makes its appearance in the subse- 
quent stage of convalescence ; it is also met 
with as a sequel to various exhausting condi- 
tions such as hemorrhage, childbirth, and 
severe emotional stresses. Certain drugs, bella- 
donna and cannabis indica for example, are 
capable of producing conditions of delirium, 
and delirious phases may also occur in the 
course of epilepsy and general paralysis. 

Pathology.— Delirium is presumably due to 
the action upon the cortical elements of toxins 
generated directly or indirectly by the primary 
disease. No specific anatomical or histological 
changes can be described. 

Symptomatology.— ^brile delirium may 
be preceded by premonitory symptoms such 
as insomnia, restlessness, or mental hebetude, 
but its development is generally rapid. Rest- 
lessness becomes pronounced, and an increasing 
mental confusion is apparent. The patient 
is unable to understand what is said to 
cannot appreciate what is going on around 
him, and begins to mismte^ret the stunuli 
which fall upon his senses. lUtudonB aal 
hallucinations develop. He mistakes the idi^ 
titles of the persons present, the objects 
the room and the patterns on the wallpaper ||ij 
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perceived perhaps as terrif 3 HiDg or loathsome ani- 
mals, and everyday sounds are interpreted in 
various fantastic ways. Hallucinations of all the 
senses may be present. Transitory and con- 
stantly changing delusions develop : the patient 
may believe that the house is on hre, or that he 
is about to be murdered. He becomes altogether 
impervious to his actual surroundings, and 
his actions are initiated solely by the illusions, 
hallucinations, and delusions which pass rapidly 
across his mind. He shouts in terror, tries 
to get under the bed, or attacks blindly the 
persons about him. The emotional state is 
most commonly one of apprehension or terror, 
though occasionally phases of exaltation arc*, 
observed. Sleep is disturbed, and the adminis- 
tration of food is difficult. The i)hysical signs 
present are naturally dependent mainly ujmn 
the nature of the primary disease*.. In severe 
cases the delirium may pass over into a con- 
dition of stupor, but in general, when the 
height has been reached, the symi>toms gradu- 
ally abate and the mejital state slowly r(*turns 
to normal. 

The intensity of the delirium is crominonly, 
but by no means invariably, proportional to 
the height of the temiK*ratiire, and rises and 
falls with this. The full dcvelo})mcmt d(*.S(*ribed 
above is, of course, frequently not attainc*d. 
In some cases the symptoms do not develoj) 
beyond a mild restlessncjss and confusion of 
thought, with perhaps a dreamlike misinter- 
pretation of the environment. 

Afebrile delirium has a symptomatology 
identical in its essential features with that of 
the febrile form. Its duration is short, ranging 
from a few hours to a few days. But in severe 
cases the physical disturbance is oftem pro- 
found, and a state of exhaustion or collapse 
may be rapidly produced. 

Diagnoeie. — The diagnosis o' febrile de- 
lirium generally presents no diffieulti(*.s, and 
the characteristic clinical picture developing in 
the course of an acute infection cannot well be 
mistaken for anything else. Acute delirwm 
mania (Bell’s delirium) is differentiated by the 
absence of any indication of an acute infec- 
tion or other primary disease, the exceptional 
intensity of the delirium, and the rapid physical 
prostration. 

In the case of afebrile delirium the history 
of a preceding acute infection, shock, or other 
of the causes mentioned above, the rapid 
development of the characteristic features of 
delirium, the short course, and the speedy 
onset of signs of ethaustion, are the decisive 


features. In the early stages uncertainty may 
exist as to whether the case is developing 
into one of the more prolonged exhaustion 
psychoses (e.g. confusion^ insanity), but these 
generally develop much more dowly and 
gradually, and the more prolonged course soon 
disposes of any doubt. 

Ihliriiim trewens is differentiated by the 
history, the (jlmracteristic tremor, and other 
signs of alcoholism. 

Prognotie* — The prognosis of febrile de- 
lirium is mainly dej)endent upon that of the 
underlying disorder. Generally in itself it is 
not of great import except in those cases where 
it is very intense and prolonged, and the danger 
of exhaustion and collapse arises. The prog- 
nosis of afebrile delirium is usually good; 
unless the physical exhaustion is very intense, 
most cases recover rapidly. In a few cases 
some general mental weakness may persist for 
a considerable time. 

Treatment. — The treatment of febrile de- 
lirium practically resolves itself into the treat- 
ment of the primary disease, and the delirium 
itself rarely requires other measures than ]»re- 
eautions against the patient injuring himself 
in his excitement, and the preJ4er\'ation of 
his strength by suitable, nourishment. The 
delirium is commonly proportional to the 
height of the temperature, and hydrotherapy 
or other means employed to lower the latter 
also reduce the former. 

In afebrile delirium the chief indic^ation is 
to maintain the patient’s strength. This is 
secured by the administration of adequate 
nourislimont and the adoption of sedative 
measurers. Food must naturally be given 
mainly in liquid form, and at frequent intervals. 
Sedative measures consist in the employment 
of hydrothcjrapy and drugs. Prolonged warm 
baths (y0''-95° F.) or warm wet packs are 
valuable, but must be used with caution if 
exhaustion and (;ollaj)se are feared. Paralde- 
hyde, sulphonal, or trional may be given, or, 
if the excitfunent is ])ronc)unced and it is diffi- 
cult to administer drugs by the mouth, h yoscinc 
hypodennioally. Scojx)l amine and morphia 
combined have also been recommended. The 
free administration of liquids is generally ad- 
vised in order to help in the elimination of the 
toxin presumed to be the cause of the condition, 
and attention should be directed to the free 
action of the bowels and skin. The actioi 
of the skin is also aided by the diaphoreti< 
effect of hydrotherapeutic measures. 

Bernabd Hart. 
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DELIRIUM TREMENS {see Alcoholism). 

DELUSIONS. — A delusion may be defined 
as a false belief whose falsity would be obvious 
to a person of the same ra(;e, age, class, and 
education as the person who expresses it. 
The qualification contained in tlie latter part 
of the definition is necessary because merely 
false beliefs occur everywhere, and are not to 
be classed as delusions unless this further 
condition is satisfied. 

A delusion is impervious to argument and 
demonstration, and, however convincing and 
weighty the opposing evidence may be, the 
patient’s belief remains absolutely unshaken, 
Persistence in the face of destructive evidence 
is, of course, frecjuently observed also in normal 
beliefs, notably in the spheres of religion and 
politics, but the immutability here is relatively 
less than in the case of delusions projMir, and 
can be broken down by the production of 
sufiiciently conclusive evidence. The distinc- 
tion between non-rational beliefs and delusions, 
nevertheless, is to be regarded psychologically 
as one of degree only. 

Delusions may concern all j>ossible subjects. 
The gniat majority, however, may be grouped 
under the thrcje headings of grandiose, perse- 
cutory, and alttsred j)hysical or mental per- 
sonality. The patient may, for example, be- 
lieve that he is the King, or tliat there is a 
coiiS]>iracy to deprive him of his liberty, or 
that his stomach has been removed. Delu- 
sions are also described as systematized or 
uasystematized according to the extent to 
which they are knit together into a coherent 
system, or isolated and witJiout apparent 
relation to one another. They are often asso- 
ciated with hallucinations, e.g. the patient 
who believes himself to be a king may hear 
a voice addressing him by his regal title. It 
is often said that hallucinations may he the 
cause of delusions. Possibly this may be true 
in some cases, but generally the hallucinations 
and the delusions are to be regarded as different 
aspects of one and the same morbid process. 
The type of delusion present is commonly, 
though not invariably, in harmony with the 
dominating emotional state. Thus a melan- 
cholic is likely to exhibit depressive delusions, 
e.g. that he is eternally damned, while an ex- 
alted general paral 3 d;ic is likely to exhibit 
expansive delusions, e.g. that he is the strongest 
man in the world. 

In the sense in which they have been defined 
above, delusions practically occur only in the 
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psychoses (insanities). They aie met with io 
many different types of insanity, but it must 
be clearly understood that they rarely serve 
to mark off one variety from another, and that 
in many of the psychoses delusions are only 
a secondary feature, and may be absent alto- 
gether. The law, however, la 3 rs great stress 
upon their existence as evidence of insanity, 
and in drawing up medical certificates a^ 
other legal documents any delusions which 
can be elicited should always be mentioned. 

One of the chief practical points to be ascer- 
tained with regard to a delusion is the extent to 
which it influences the patient’s actions. In some 
cases conduct is apparently entirely unaffected, 
so that a patient who believes himself to 
possess untold wealth will contentedly spend 
his days scrubbing the ward floor. In other 
cases conduct is completely dominated by the 
false beliefs present, and in such circumstances 
a patient with persecutory delusions may 
become extremely dangerous. He may, for 
example, attempt to murder the person whom 
he believes to be persecuting him. This point 
is therefore of the first importance in deciding 
wdiethcr and to what extent the jyatient must 
be restrained and controlled. {See Paranoia.) 

Bernard Hart. 

DEMENTIA. — Acquired enfeeblement of the 
mind is called dementia. The term should 
be restricted to this condition. In general 
literature it is often used loosely. For ex- 
ample, the expression behaving like one 
demented ” may im^an showing signs of excite- 
ment or depression. In the literature of in- 
sanity dementia has had a place for many 
years, and in older works was divided into two 
main classes, primary, and secondary or chronic. 
The descriptions of primary dementia corre- 
spond in some respects to dementia preecox, 
and in others to stupor, so that “ primary 
dementia ” is gradually falling into disuse. 

Varieties. — The varieties of dementia are 
(1) secondary, (2) alcoholic, (3) epileptic, (4) 
organic, (5) senile. Dementia is also the 
terminal condition of dementia pnecox {see the 
next article) and general paralysis of the insane. 

Etiolojnr ud morbid anatomy* The 
causes giving rise to this condition will be 
mentioned when discussing the varieties, but 
it is generally believed that in most oases, 
though an extrinsic factor may appear be 
have a predominant influence, the essentM 
cause is intrinsic — that is to say, a 
staying power of the neurones bezeditiH^ 
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tnuQsmitted. For example, in alcoholic de- 
mentia the caiise is given as alcohol, though, 
as Maudsley said many years ago, certain men 
can drink themselves into their graves before 
they will drink themselves insane. 

^e conditions found post mortem are a 
general atrophy of the brain, shown by thin 
convolutions, large sulci, thickening of the 
pia-arachnoid membrane, and excess of fluid 
in the lateral ventricles. The ependyma of the 
ventricles is frequently granular, e8pe(jially 
that of the lateral recesses of the fourth ven- 
tricle. The microscoj)e reveals loss and degen- 
eration of the neurones and increase in the 
supporting connective tissue. 

Symptomatology. — The dementia may be 
so ^ght as to be scarcely noticeable, or so 
profound as to leave few signs of mind in the 
patient. In a case of mtidium severity the 
expression is vacant, and c}iange.s but little, 
and then only by a fatuous smile. The in- 
tellect, the emotions, and the will-j)ow(*r show 
signs of deterioration. Evidence of this will 
be obtained most easily by an examination 
of the memory, which as a rule is most defec- 
tive for recent events, while some old memories 
may remain, liecent acquisitions, such as 
languages and accomplishments, go first. The 
edge of the emotions, whether sad or joyful, 
is dulled, and initiative is at a standstill. 
Many of these patients can ho trained to be 
excellent workers, but when the motive power 
supplied by the watchful care of the nurse is 
withdrawn they sink into listless idleness If 
delusions or hallucinations have been present 
in the initial illness they often persist, but 
have little influence on conduct. In the final 
and severe cases the mental condition may be 
that of a baby. The patient may be dirty in 
his habits and make no attempt to control 
the bladder or rectum. He may have to be 
washed, dressed, and fed. In addition, he 
will probably have degraded habits of all 
sorts, being destructive and without shame, 
and an occasional meaningless outburst of 
violence may take place. There are no special 
physical signs. In mild cases cyanosis of the 
extremities and oedema of the feet and ankles 
are often present. In severe cases the patient 
may curl himself into rigid attitudes which 
may lead to contractures. A special odour 
used to be thought to emanate from the insane. 
The skin is greasy in many cases, and the sweat 
appean to be excessive, but if ordinary cleanli- 
ness is insisted upon no special smell is 
a^^axent. 


Secondary or sequential dementia. — This form 
follows a severe mental illness, most commonly 
mania or melancholia. In these cases S 3 rmp- 
toms of the })receding afiection colour the 
sjrmptoms of dementia, but they have lost 
their acute character. 

Alcoholic (see Alcoholism.) 

Epileptic. — The terminal condition of many 
cases of epilepsy is dementia. This is often 
attributed, on insufticient evidence, to the 
bromub* whicJi has been civen. TJieso patients 
are apt to be quarrelsome and mischievous, 
and to have occasional outbursts of extreme 
excitement. Many also show a tendency to 
excessive religious display. 

Organic.“-This term is applied to tliose 
cases in wJiich dementia lias been caused by 
a gross brain lesion, as J»ef»morrliag(*, soften- 
ing, tmnour, etc. 

Senile (see Dementia, Senile). 

Diagnosis.- -The general diagnosis, as a 
rule, presents little diflficuliy. As regards 
differential diagnosis, the conditions which 
most res(nnble dementia are congenital defects, 
dementia prsecox, stupor, and general paralysis 
of the insane. From idiocj/ the diagnosis can 
often only be made from tlie history. Even in 
the last stag(‘s of dementia prwcox some r(‘- 
mains of the initial stages of the illness, such 
as catatonia or mannerisms, are apparent, 
tliough in a feeble form. Stupor is a ti^m- 
])orary abeyance of the mental fmictions and 
is often indistinguishablci from dementia. Time 
alone will tell if the condition is permanent. 
If the dementia is that of general paralysis 
of the insane the physi(jal signs in the pupils, 
speech, and reflexes, and an examination of 
the cerebro-spinal fluid, can remove all doubts. 

Prognosit.—This is hopeless as regards 
mental recovery. As regards life, with care 
mild cases of dementia may survive for years. 
Death is usually caused by intercurrent dis- 
ease, and the patients fall an easy prey to 
tuberculosis or dysentery. 

Treatment. — The great aim in the treat- 
ment of the insane is to prevent dementia. 
When failure has to be admitted, then the 
aim is to jirevent the development of a severe 
degree of the condition. There is no doubt 
that persistent attention to the patient and 
never-wearying attempts to prevent his fall- 
ing into a condition of listless carelessness 
will work wonders. It must be remembered, 
too, that numbers of neurones remain which 
can be educated to take the place of those 
that have been destroyed. Many of the 
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patients, therefore, can be trained to useful 
work, and thus mitigate the economic loss 
sustained by the community which supports 
them. The condition as regards dress, general 
appearance, and behaviour of the dements in 
an asylum often forms a useful index of the 
management of the institution. 

11. H. Steen. 

DEMENTIA. ALOOHOLIO (^ee Alcohol- 
ism). 

DEMENTIA, CATATONIC (see Dementia 
Pr^ox). 

DEMENTIA. EPILEPTIC (see Epileptic 
Insanity). 

DEMENTIA. HEBEPHRENIC (see De- 
mentia Praucox). 

DEMENTIA PARALYTICA (see General 
Paralysis of the Insane). 

DEMENTIA PARANOIDES (see Demen- 
tia Praucox). 

DEMENTIA PRiCCOX- — A psychosis, 
becoming evident most frecjucntly in early 
adult life, characterized by varying clinical 
symptoms and profound disturbances of per- 
sonality, judgment, and will, and tending in 
nearly all cases towards progressive and often 
rapid dementia. The forms in which dementia 
prascox may be observed have been described 
under other names and as distinct diseases — 
as catatonia, a form of melancholia, primary 
dementia (see Demen'ita), or as allied to general 
paralysis, while paranoid dementia was classed 
with true paranoia (q.v.). 

The epoch-making work of Kraepelin con- 
solidated the conception of the disease as a 
whole and served to show the fundamental 
relationship between forms which differed 
widely in early symptoms, 

Etiolo^. — The disease arises most fre- 
quently in families already tainted with in- 
sanity, epilepsy, or other neuroses, but isolated 
cases may occur in which no insane heredity 
can be traced. Clouston speaks of the insanity 
of adolescence and of puberty as ‘‘ the most 
hereditary of all forms of mental disease,’’ 
and various authorities have recorded that a 
family history of insanity is found in from 
50 to 90 per cent, of cases. Not infrequently 
cases have been recorded of brothers and 
sisters suffering from it, and eccentric char- 
acters, criminals, and others showing mental 
or moral defects, may be found among tlu 
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near relations. The incidence is about ecpHkl 
in both sexes, the hebephrenic form brag 
more common in men, the catatonic and pan* 
noid forms in women. Cases of dementia 
prsBcox probably form about 12 per cent, of 
all admissions to institutions for the insane. 
The majority of cases develop between the 
fifteenth and thirtieth years, but a few may be 
found in the fourth and fifth decades. 

Inquiry as to the personal history of patients 
suffering from this disease shows in a large 
proportion of cases that peculiarities of char- 
acter have been noticed from an early age ; that 
the patients have been “not like other chil- 
dren,” very quiet and seclusive, or abnormally 
excitable and unmanageable, dreamy, and un- 
practical. 

The frequency with which the onset occurs 
about the period of puberty and adolescence, 
during pregnancy, or subsequent to childbirth, 
and the fact that disturbances of menstruation 
are frequent, have lent support to a theory 
that the disease is due to faulty metabolism 
of the sexual glands. This is confirmed by 
the researches of Mott and others, who have 
demonstrated a regressive atrophy of the 
testes with, in a large proportion of cases, 
completii arrest of spermatogenesis ; the ovaries 
also show degenerative changes. 

S]nstptomatology, — The outstanding fea- 
ture of dementia preecox is affective indiffer- 
ence and apathy, the conscious self appearing 
to lose its intimate relation to the patient’s 
surroundings. The further the disease ad- 
vances, the more he lives in a world of hia 
own : his reaction to normal stimuli resembles 
that of a sleep-walker who acts mechanically, 
though his conscious will plays no part in the 
action. Interest in ordinary affairs and in the 
surroundings is lost to a great extent, and 
there is a deep disturbance of the will-power ; 
a disconnexion between thought and action, 
with extreme emotional indifference. Patients 
laugh, cry, or have violent outbreaks of an|pr 
without any adequate cause ; they lack initia- 
tive and persistence in the ordinary business 
of life, and sink easily into dependent posi- 
tions ; they may profess them^ves in love 
with some real or ima^ary individual, and 
weave romances, but all in an unreal and vagof 
way. 

The onset of the disease may be so dov 
and gradual that no suspicion of insamly | 
entertained at first by the patient’s friral 
and the symptoms are regarded as sUgl 
eccentricities, or defects of ch a racter, 
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than as mental disease. On the other hand, day and night. Patients react badly to seda- 
an attack may come on suddenly in a patient tives and become very thin ; the expression 
who has previously been in good health, is haggard, the skin muddy, and the hair 
Negativism, one of the most constant symp- rough and lustreless. They may be too rest- 
toms, may show itself first as a tendency to less to eat, throwing food about or upsetting 
argue, contradict, and act in opposition to all it ; or, on the other hand, may eat voraciously, 
advice. Later, as it becomes more marked, the They may become destructive and dirty in 
mere fact of any action being suggested is habits. 

enough to make the patient take an opj)o«ite After this acute stage, there may be a re- 
course. Automatic obedience often appears mission, indeed ajtparent or temjKirary re- 
with negativism, and yet in curious contrast to covery, or else as the sc!vere symptoms 
it. Patients who mechanically resist ev(*rything subside the patient becomes quieter, fatter, 
that is suggested or done for them may settle more indiffcsrent, and sinks gradually into a 
down with hardly a protest to the life of an terminal dementia. 

institution, and the marked defect in will- Catatonic type. — In this form the signs 
power shows itself in a lack of initiative and of negati\i8m and stereotypism are very 

tendency to act in stereotyped grooves. marked. There is an apparent lack of interest 

Physically, patients are often of the thin, in surroundings, reluctance to answer any 
weedy type, narrow-chested and poorly devel- questions or respond to external stimuli, or 
oped, with simian hands and feet, deformed there may be complete mutism, the subject 
ears, or other stigmata of degeneration. Most remaining absolutely silent for weeks or months 
of them suffer from defective circulation, low at a time. That this indifference is not the 
blood-pressure, cold clammy and cyanosed result of mental confusion is shown by the 
hands and feet, chilblains, etc. In the acute fact that later such a patient may remember 
stages, exaggerated knee-jerks are often pre- facts that occurred during the mute stage. The 
sent, and headaerhe (espc‘cially vertical and disturbance of will-power is shown both by 
occipital), insomnia, and constipation are negativism and by automatic obediemce. For 
common. examjile, a patient sitting rigid and irre- 

Ke way of shaking hands is very character- sponsive may resist strenuously an effort to 

istic; instead of grasping, the hand is held raise his ami, yet, when the movement has 

out limply and takes only a passive part in been accomplished in spite of him, the arm will 

the act. remain in the raised position for some minutes 

The seclusiveness which is often an early - the so-called Jlexibilitas cereaJ' Echolalia 
symptom may be associated witii mastiubation, or echopraxia may also be jnesent, the jmtient 
and the latter has been assigned as a cause repeating any word or action which is rehearsed 
of the insanity, but it should rather be rc‘garded before him. Stereotyped movements and re- 
as a consequence of the mental det(?rioration. petition of certain words or sentences are 
Hebg pto nie type. — Patients become rest- commonly noted. Patients stand rocking from 
less, excited, talkative, their powers of con- one foot to another, make inarticulate hum- 
centration are poor, and they do not attend luing noises, and stroke or rub their faces. The 
to any occupation or interest for long. As the same movements may j)ersist for many years, 

attack advances, they become silly in be- even after an advanced stage of dc^mentia 

haviour, speech is disconnected or quite in- has been reached, or they may occur as a 
coherent, they make grimaces, laugh or cry transient symptom of an attack whicih shows 
for no adequate reason, and become untidy varying phases and remissions. Sitting or 
in dress. Delusions, usually of a fleeting lying in strained and uncomfortable positions 
character, are present, and patients will ro- is common ; especially (‘haracteristic are those 
mance, and relate experiences with no founds- of lying on the back with the liead raised 
tion in fact. though unsuj)ported, or sitting bolt upright 

Auditory, olfactory, or visual liallucinations with a hand laid flat on each knee. Mutism 
are often present, and the patient laughs, talks, commonly accompanies other fonns of re- 
or becomes angiy in answer to “voices.” sistiveness, as refusing food and objecting to 
In the more excited cases, sleep is broken, and resisting dressing or undressing. Volun- 

and for weeks or months there may not tary retention of fsBces is sometimes a trouble- 

be more than an hour or two each night; some symptom, and saliva may be retained 

and the motor restlessness is extreme both in the mouth for hours together. Impulsive 
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violence is common : an apparently lethargic 
and apathetic patient will spring up suddenly 
and strike someone for no reason. 

The patient may either gradually improve 
and make an apparent recovery, or the same 
symptoms may persist till dementia super- 
venes, or one of the other types, as the hebe- 
phrenic, may take the place of the catatonic 
form. 

Paranoid type. — ^This shows a marked re- 
semblance to true paranoia, and includes many 
cases which were formerly grouped under that 
name. It is usually of slow onset, and fre- 
quently occurs in patients who have always 
^n inclined to solitary habits, unsociable and 
suspicious, and disposed to brood over small 
injuries and imagined slights. Gradually the 
subject becomes more wrapped up in himself and 
depressed, and begins to suspect those around 
him of plotting against him, or to think that 
he is the subject of mysterious and unseen 
influences from someone at a distance. He 
hears “ voices,” which tell him of persecution 
directed against himself, or s])eak to him by 
telephone or telepathy. Female patients may 
believe that they are being outraged, and that 
men enter their rooms at night. Often they 
mention love affairs with unknown or imaginary 
persons, and, even if there is a real object, 
the affair often has an unreal aspect. Out- 
breaks of excitement and violence often occur, 
and sometimes extreme depression may lead 
to suicidal impulses. 

Simple demented type. — In some cases 
patients who have shown the premonitory 
signs of dementia prsecox— seclusivcness, affec- 
tive indifference, and lack of initiative— become 
progressively weak-minded, and sink more or 
less rapidly into dementia without exhibiting 
any of the more striking symptoms peculiar 
to the types already described. Many cases 
remain as partial dements without degenerating 
into the more pronounced fomis. To this class 
must also be added those who, apparently 
normal or even brilliant in youth, show a 
tendency to premature degeneration of intel- 
lectual powers, and an inability to stand the 
strain of prolonged mental work. The student 
who, though carrying everything before him 
in his school and college career, yet proves 
himself mediocre and unequal to the responsi- 
bility of his actual life's work, must be regarded 
as an instance of premature dementia, though 
not insane in the ordinary sense. In some 
patients incoherence of speech, both written and 
spoken, is very noticeable early in the case 
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and before the dementia is very advanced, 
but such cases do not differ materially from 
others, and may show vague delusions wod 
other symptoms of the more classical types. 

Moral ^rpe. — ^In a certain number of cases 
the earliest and most noticeable symptom is a 
degeneration of the moral character, usuaUy 
followed later by other characteristic features 
of the disease. Haury cites a case in which 
a young soldier who was suspected of malin- 
gering and simulating defective vision was 
punished for extreme inertia at drill. He 
ap|)eaTed to simulate mental defects, then 
developed negativism and stereotypy, refused 
food, etc., and, on being seen by an alienist, 
was shown to be suffering from the catatonic 
form of dementia prsecox. 

Circtilar type. — Some patients show a periodic 
variation in symptoms, becoming excited or 
depressed by turns ; in the early stages 
these cases may resemble those of true circi^r 
insanity. 

Diagnoris. From mania . — The hebephrenic 
type may closely resemble mania, but the 
attacks tend to last longer, speech is more 
incoherent even when the acute excitement is 
past, and there is not the rapid reaction to 
external stimuli which is shown by the maniac. 
As a rule there is a history of a gradual onset 
of mental sjmiptoms, peculiarities of character, 
mamierisins, or secluslveness, existing from an 
early age. 

From melancholia . — The catatonic variety is 
that most likely to be mistaken for melan- 
cholia, but careful observation will usually 
reveal some distinctive features, such as auto- 
matic obedience, stereotyped movements or 
attitudes ; and while the melancholic is ready 
and willing to pour out his troubles to anyone 
who will listen to him, the subject of dementia 
preecox is reserved, expresses his sorrow more 
vaguely, and may even show complete mutism. 

From paranoia . — The paranoid variety closely 
resembles true paranoia, but hallucinations, 
especially of hearing, occur more constantly 
than in the latter disease ; there is less system- 
atization of the delusions, and dementia oocoic 
earlier. 

From epilepsy, — Theio may be symptom 
resembling petit mal, when patients apj^ 
momentarily unconscious of their surrouxuung 
and indifferent to questions or to touch. Thai 
are due, however, to “ voices ” which far til 
moment completely absorb their attenflbsu 

From general paralysis of the tfuofie.— A iam 
of dementia pnscox with exaltation may aiipi 
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fidallj resemble general paralysis of the insane, tendency to violence and self-injury, a padded 
but a careful physical examination will prob- room may be necessary. . xi. i . v 

ably make the difference clear, and, should With regard to drug treatment, the slug^h 
there be any doubt, the Wassermann test of circulation and low blood-pressure so often 
the cerebro-spinal fluid will settle the ques- found in this class of patient should be stimu- 
tion. lated by nux vomica, digitalis, etc. For this 

Fnm circular insanity , — Careful observation purposes, Rae Gibson has advocated supple- 
wili usually discover in the subject of dementia inenting the drug treatment by cold baths, 
pTfficox an emotional indifference and negativ- exercises, etc., and has reported good results, 
ism and a tendency to early dementia that are Constipation should be constantly attended to 
not found in circular insanitv. and controlled. For insomnia, siilphonal should 

Pathology. — Alzheimer and other investi- be used sparingly, and never foi more than three 
gators have observed various changes in the or four nights in succession without an equal 
cerebral cortex of patients suffering from interval and a dose of calomel, owing to the 
dementia praecox. The normal arrangfunent of danger of lieeinatoiiorphyrinuria from its oumu- 
the nerve-cells is altered, they api)ear swollen, lative effects. Adaliii is safer, and gives good 
rounded, or atrophied and stain badly, and sleep without any unpleasant after-effects, 
their nuclei arc enlarged, eccentric, 01 extruded. Prescribed in doses of 15 gr. at bedtime, it 

The fine axis-cylinders degenerate and there is often givers a rcjstful night ; it sometimes acts 

an increase of neuroglial tissue. The changes better if 5 gr. are given about five o^clock and 
are most marked in the frontal rc^gion and, 10 gr, at bc'dtime. Paraldehyde is safe, acts 
especially in catatonic cases, in llie deejier quickly, and (‘-an be given for long jieriods 

layers of the cortex. Th(*rc is no perivascular if iie(;essarv. Its obj(H‘tionable taste can be 

infiltration or vascular jiroliferation. disguised to sonus extent by tincture of orange. 

Prophylaxis and treatment.' - lu chil- With each individual the reaction to drugs 
dren predisposed by heredity, every effort vari(is, and the right one must be found, and, 
should be made to secure sound physicial of coursij, none given where other therapeutic 
health : they should lead a healthy outdoor measures will answer. m inTrvflTnvw 
life, and education should begin late and be 

without ambitious aim. Clouston lavs stress DEMENTIA, SENILE. — A certain amount 
on the desirability of neurotic children taking ot emotional apathy, failure to form new 
a diet from which meat is to a great ex- thought-associations, and lack of initiative ia 
tent, and alcohol entirely, excluded, and which physiological in old age. When this is extreme 
contains plenty of milk and fats. in degree it is pathological and is known as 

When the disease has actually devcloued, senile dementia, or presbyophrenia, 
institutional treatment is nearly always neces- Etiology. — Heredity plays a large part in 

sary— the patient may have suicidal tendencies, causation ; a tendency to premature senil- 
acute excitement, or restlessness, and cannot ity is met with in certain families. Syphilis, 
be treated adequately at home. In many cases lead poisoning, and the abuse of alcohol cause 
where the general health is poor, rest in bed arterio-sclerosis, a condition frequently met 
is required, if possible in the open air, with with in senile dementia. Other causes, such 
attention to adequate sleep and food. Should as the stress and worry of an anxious and over- 
theie be much excitement, wdth loss of sleep, worked life and the abuse of tobacco, are of 
the continuous warm bath should be tried, doubtful etiological importance, 
careful watch being kept on the pulse. The Pathology. — The brain is atrophied, especi- 

bath should be given at first for half an hour, ally in the frontal regions. The pia-arachnoid 
at a temperature of 98^ F., before bedtime, ie thickened and full of fluid. The convolutions 
Sometimes patients who are too restless to are thin and worm-like, and the sulci large, 
be kept in the bath will tolerate it after a Patches of softening may be found in various 
few doses of a sedative such as sulphonal. places. The ependyma, especially that of 
Plenty of nourishing food is of great import- the lateral recesses of the fourth ventricle, is 
ance, especially in the thin, amemic type of granular. Under the microscojie the number 
case. Esrtra milk, eggs, fruit, etc., should be of neurones is found to be decreased, and 
added to the ordinary diet, and there should many of those that remain are atrophied, 
be no hesitation in feeding by tube should Senile changes coexist in the viscera, and 
the patient refuse food. If there is much interstitial nephritis is often present. 
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Symptomatology. — The mental symptoms 
differ but little from those of other forms of 
dementia (see Dementia). The intellect is 
generally enfeebled, the emotions are dulled, 
and the will-power almost gone. Of the 
intellectnal faculties, the memory is the easiest 
to examine. Ant<Tograde amnesia (loss of 
memory for recent events) is marked, and 
it is astonishing to find the memories of bygone- 
years persisting in normal fashion when the 
events of yesterday are forgotten. The judg- 
ment is unreliable, and in mild castes a frequent 
feature is the magnification of small worries 
into groat catastroj>lies. As regar<ls the emo- 
tions, wJiiie severe losses may he borne, with 
equanimity, the j»atient often we(q)s for little, 
reason. The habits are, as a rule, faulty, and 
all sense of modesty is lost. Tu severe eases 
the patient leaves the world in a (‘ondition 
not dissimilar from that in which he enters 
it, requiring to be washed, fed, clothed, and 
geiKTiilly tended like an infant. A comnion 
and difficult feature is the extrem<‘ restlessness 
and press of activity found in many cases. 
In the middle of the night the patient will 
insist that it is morning, that he must bc^ up 
attending to Ids busineas, and he will rise, 
forgetful of his feebleness, and struggle with his 
nurses. 

The physical signs are mainly those of the 
cardio-vascular lesions usually associated with 
senility, viz. thickened arteries, fetjble irregular 
heart, high bJood-preasurc, and signs of granular 
kidney. 

Diagnosis. — This is usually a matter of 
little difficulty. »Senile dementia associated 
with premature senility may appear at a com- 
paratively early age, and, as general 'paralysis 
may occur at a similar age, this disease must be 
excluded before a final diagnosis is made. 
Moreover, the tremor of stmility may be con- 
fused witli the tremor of general paralysis. In 
the latter disease the ocular signs, the speech, 
tluj condition of the cerebro-sjiinal fluid, and the 
other physical signs will render diagnosis easy. 
Thickened arteries arc not present in all cases 
of senile dementia ; some authors desc^ribe 
a separate variety under the heading arterio- 
sclerotic insanity. In the latter, signs of focal 
lesions (softening) may be i)resent, but other- 
wise there is little difierence from the condition 
under consideration. 

Prognosis. — The disease progresses to its 
termination by death, but often the downward 
movement is one of unexpected slowness, life 
being prolonged for many years. Unless the 
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patient is carefully protected there is the dasgsr 
of attack by intercurrent diseases, such M 
pneumonia. 

Treatment. — The question whether the 
patient should be nursed at home or sent to 
an institution is often a difficult one to deter- 
mine. Th«^re is the natural sentiment that if 
the patient is going to die he should do so at 
home, but in sevcirc cases he is best cared for 
in a mental hospital. The restlessness referred 
to above makes the case an anxious one for 
the nurse. There is always the danger of a 
fall with a broken limb or rib, and a padded 
room is of great assistance in this respect. 
On the other hand, there are mild, quiet cases 
with little mental eufecblement which ought 
not to b<^ sent to mental hosj)itals. It is not 
])i(‘asant for young people to confess that 
their grandfatlu'T died in an asylum. 

The tieatrmmt of a case of senile dementia 
resolvoij itself largely into a question of nursing. 
The diet must be of milk and sloi:)S, and careful 
watch must bo maintained against choking 
through tfie patient bolting liis food. The 
skin must he. protected against bedsores, and 
this is not an easy matter owing to the dirty 
habits. (Constant cleansing when wet is the 
only remedy, and it is as well to keep the 
patient up for as long a time as possible daily. 
In males with enlargement of the prostate the 
eath (liter may have to be used. For the rest- 
Uissness bromides may be of value, and paralde- 
hyde is the best hypnotic. jj gTEBN. 

DENQUE (syn. Dandy Fever, Breakbonc 
Fever, Stiffnecked Fever, Bucket (bouquet* 
Fever, Polka Fever (Brazil). — An acute in- 
fectious fever of the tropics and subtropics 
usually occurring in epidemic form. 

Geogtaphical distribiitioii 
dexniology. — Dengue exists in epidemic fon 
in most parts of the world, especially alor 
the coasts and main routes of travel, thoug 
in the hot weather it has occurred outsic 
these zones, as, for instance, in Philadelphi 
Boston, and New York. Many epidemics ha- 
been described. The earliest record is^ th 
of 1779 in Java and in^ Egypt. The disei 
is always endemic in the Pacific islands. 

Dengue attacks all races and sexes mi 
criminately, but recent arrivals are m 
susceptible than older residents. It appi 
to have a definite seasonal incidence, wi 
the tropics occurs after the lainy seasma ; 
instance, in the Pacific i slan d s in the nao^ 
of June, July, and August. It may Attbt 
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large proportion of the population ; thus 20,000 
people were affected in Galveston within a 
period of two months in 1897. 

Etuilogjr. — Various organisms have been 
described in dengue, but so far none has been 
authenticated. In 1916 Cleland and Bradley 
in Queensland initiated a series of experiments 
on a strictly scientific basis, and concluded 
that Stegomyia fasciata is the chief carrier of 
the germ. They also succieeded in proving 
that the virus exists in the blood from the 
second to the fourteenth day of the disease. 

In 1917 Koiyumi, Yamaguchi, and Tonomura, 
in the Formosan outbreak, incriminated other 
mosquitoes allied to S. fasciata, such as S, 
scuteUaris and Desvoidea obturbam : tliey also 
claim to have obtained positive results with 
Culex faiigans in Buj)port of earlier work of 
Graham’s. These Japanese writers further 
proved that, such is the concentration of the 
virus, that O'OOOOS c.c. of dengue scjruin, when 
injected intravenously, is capable of repro- 
ducing the disease in a non-immunc. 

In contrast to yellow fever, the incubation 
period of the disease in the body of the mos- 
quito host is unknown. 

Pathology. — As dengue is not usually a 
fatal disease, its true pathology is not accurately 
known. A report of the fatal cases in 1885 in 
Galveston, Texas, records localized inflamma- 
tions of serous membranes, especially the 
pleura and peritoneum. Hirsch mentions serous 
effusions in the neighbourhood of joints and 
inflammation of the crucial ligament of the 
knee. 

Symptomatology.— The incubation period 

is stated by Australian workers to be from five 
to nine days, during which time the jjatient 
experiences slight headache. The Japanese, 
more precise, give the. period as 1,30 hours. 
The course of the disease can be divided into 
three periods — ^those of (a) invasion, lasting 
48-72 hours, (6) remission, lasting 12-72 hours, 

(c) the return of early symptoms, lasting 24 36 
hours. 

ttege of invasion. — In the majority of castis 
the onset is sudden ; it may come on during 
sleep, the patient awaking startled w’itli the 
pain, but this varies greatly with the severity 
of the attack. This stage is accompanied by 
malaise, complete anorexia, fever, headache, 
and slight shivering. The prostration may be 
severe in adults and even wor^ in children, and 
delirium may occur. The pains are oltcm so 
intense that all the bones feel as if broken, a 
■enaation which makes the victim maintain a 


rigid attitude. They may affect any portion 
of the body, but especially tlie knees ; there 
is a noticeable absence of swelling and of tender- 
ness on pressure over the joint. The tempera- 
ture may rise to 106® F., falling after three days 
as suddenly as it rose, often with sweating. The 
pulse is slow in comparison with the j)jTexia, 
a rate of 75 -90 being recorded with a tempera- 
ture of 102® F. (Goldsmid and Crosse). The 
tongue is generally covered with a thick white 
central fur, but is clean at the sides. 

Stage of remission. — Directly after the sub- 
sidence of the fever the })atient feels better 
and gets uf), but has still a dry tongue and 
general feeling of stiffness. 

Third stage. — After three days the primary 
8ymj)toms may return, perhaps with increased 
violence ; the temperatun* rises again and is 
accompanied, in 40 j)er cent, of cases, by an 
eruption. This stag(‘ may be absent. 

Convalescence is generally prolonged ; there 
is (jonsiderable w'eakness, and residual pains 
cause a good deal of disability. The most 
striking fciature is bradycardia. I have seen 
cases w’ith a persistent pulse-rate of 44-48. 
The eripj)ling that results has probably given 
the disease its name of “ dandy fever.’’ 

The facies is generally stated to be character- 
istic ; there is a general suffusion w^ith in- 
jection of the conjunctiva and tumefaction of 
the lids, but without laclirvmation or coryza, 
so that the j)atient resdubles a man recovering 
from an alcoholic bout. 

Pains. — The pains of dengue have been 
described as the earliest harbinger, the jier- 
sistent companion, and the last vestige of the 
disease.” The general body j)ains have been 
comj)ared to the soreness f(dt after being beaten 
with sticks. Kesthsssness and inability to 
remain Jong in one ])Osition are characteristic. 
Pain in the back of the neck and in the lumbo- 
sacral region is common. General aching of 
th(; limbs seems to be n^sjjonsible for the pains 
in the rather tliaii involvement oi the 

joints tlienisclves ; it occurs in 69 jM;r cent, 
of cases. Headache is recorded in 93 ]>er cent, 
of ceases, but tiie intensity varies very much, 
and the aching does not aj)pear to be located 
in any particular area. Pain in the eyeballs 
is present in 27 j>er cent, of cases ; it is ap- 
j)arently situated in or at the. back of the 
eyes; c^sc^s have been recorded in which the 
patient turned his head rather than attempt to 
move the extremely sensitive eyes. Abdominal 
pains may exist with diarrhcjea. 

Montal lymptomi consist of mental irrita* 
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bility, and a very characteristic depression 
lasting well on into convalescence. Insomnia 
is frequent, and may (complicate convalescence. 
Delirium is seldom present. 

Gastro-inteiiinal symptoms. — The dirty 
tongue, furred at the back, with “ strawberry ” 
tip, has been compared to that of scarlet fever ; 
nausea without vomiting is fairly common ; 
diarrhoea may be present. 

Enlargement of the lymphatic glands has 
b(!en described by several observers ; the 
glands are said to be tender. 

Urine. — The specific gravity is normal and 
the reaction acid ; most observers record the 
absence of albuminuria. 

Blood. — There is a definite leiwopenia, the 
white cells falling sometimes as low as 2,000, 
with a relative increase in the large lympho- 
cytes ; this occurs about the fourth day of the 
disease. As low a count as 1,2(X) has beem 
recorded by Ashburn and Craig. 

The skin eruption is generally described as 
being of two kinds — ^i)rodromal and terminal. 
The prodromal rash is a general cr3rthema, a 
fine punctiform rash, usually found over points 
of fnction ” (Goldsmid and Crosse). There 
are hypersensitiveness of the skin and tdchfi 
eerebrale. The terminal eruption is usually 
described as being rubeoloid, but there is 
great diversity of opinion. It may be pre- 
sent forty-eight hours from the onset, may not 
be noticed till the fifth day of the disease, or 
may be absent altogether. It generally occurs 
as dark dusky spots 2-3 in. in diameter with 
healthy intervening skin, aff(;cting the palms 
of the hands and (extending up the arms to the 
trunk, thigh, and legs. It is devoid of 8j)ecial 
features, and is saicl to be “ midway between 
scarlet fever and measles, but less definite,” 
Tog<‘.ther with the rash there is often a redden- 
ing of the elbow. Desejuamatiou of a fine 
branny character succt^eds, and is accompanied 
by intense itching, which may last for two or 
thn^e weeks. 

Diagnotia. — Fro?ii measles the differentia- 
tion is made by the absence of catarrhal symp- 
toms and Koplik's spots ; from scarlet fever, 
by the absence of angina, (piick pulse, and 
leucocytosis, Tj/pkus often pn^sents a diffi- 
culty. The more serious mental condition of 
the typhus patient, the high remittent tem- 
peratun*, the petechial character of the rash, 
and the Folix-Weil reacition, help in dia^osis. 
Dengut^ and yellow fever have several points in 
common, such as leucopenia and slow pulse. 
The absence of rash, the jaundice, and the 


albuminuria in the latter should be bonie in 
mind. From pKkbotomus fever dengue is dis- 
tinguished by the rash and the absence of con- 
junctival symptoms, though this is by no 
means always easy ; some indeed declare the 
two diseases to be identical. Dengue differs 
from influenza in the more intense character 
of the bone pains and the absence of respira- 
tory symptoms. Enteric often resembles it 
closely at first, but the bone pains and remittent 
(diaracter of the temperature and the serum 
reac^tions should assist. Dengue is liable to be 
confused with rheumatic fever, but is unaccom- 
panied by joint-effusions and profuse sweats. 

Complicationi are few, and consist of 
insomnia, delirium, debility, and delayed con- 
valescence. Relapses tend to occur for as long 
as two weeks after the original attack. 

Treatment is entirely symptomatic. The 
bowels should be well opened with calomel and 
saline. It is useless to attempt by means of 
drugs to cut the pyrexia short ; one cannot 
prevent the disease from running its natural 
course. For the headache, phenacetin or 
aspirin is given. For the joint-pains, salicylates 
alone or in combination with an opiate are 
useful. If the pains are very severe an in- 
jec'tion of morphia may be required. A pill 
(jomposed of phenacetin 5 gr., codeine J gr., 
and camphor monobromate 1 gr. can be 
recommended. The diet should be light, and 
for the debility of convalescence a good red wine 
is very helpful. p. Manson-Bahr. 

DENTAL CARIES. —This is probably the 
commonest disease occurrmg among civilized 
races ; among the un(iivilized it is compara- 
tively rare. 

An affecjted tooth is gradually destroyed if 
the caries is allowed to progress undisturbed. 
Even rapid caries continues for several months 
before the crown of the tooth is extensively 
destroyed, but when a large cavity has broken 
down the destruction is much delayed, the 
conditions btung less favourable to its progress. 
When the crown is lost, dental caries makes 
exceedingly slow j)TogTes8 in the root, which 
may nuiiain in situ for several years if undis- 
turbed. Infe(!tion and loss of function lead to 
absorption of the tooth and of the supporting 
tissues, so that in due course the root lies ob 
the surface, attached to the gum by fibrous ^ 
tissue. 

The disease progresses in two stages, (1) 
deoalcification, (2) by digestion of the ofgiupile ^ 
matrix. Decalcification is due to the ad&mi 
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of oTgaoisms upon carbohydrates and the pro- 
duction of organic acids, chiefly lactic acid, 
which remove the lime salts. Subsequently 
organic matter is acted upon by organisms, 
either directly or through ferments wliich they 
produce. 

The enamel is first attacked at a point 
where food lodges, the two chief sites being 
the fissures, iiarticularly those situated on tlie 
crowns of the molars and preniolars, and tlu^ 
points of contact between adjoining t<‘eth. 
The first permanent molars are remarkably 
prone to caries ; th(»y erupt at the age of 
about 6^, and the flap of gum, which is not 
removed for a considerable time, amounting 
to niontJis in some cases, readily retains food 
particles. Teeth only i)artly erujted, so com- 
monly seen in mouth-hreatluTs, ar<^ often 
affected very early in life. Ixi these iiatients 
food may remain on the front surface of the 
incisors wlien tlie lip is retract (‘d. so that the 
enamel over tJie whole surface* may be ait acked. 
The e-arliest change in thc^ enamel is a loss of 
translucencT, a chalky ajijiearjuice replacing 
the bright tissue. It is necessary to distin- 
guish maldev(‘lopment (hy]>oplasiu), in wliich 
there are pits and linos of deficient formation, 
usually on several teetli. As a rule, the* enamel 
becomes perforated at one spot, which fre^- 
quently, how’ever, escajK^s detection when it is 
at the point of contact of two tec.tli. When the 
inner surface of th(j enamel is attacked, the* de- 
struction invades the dentine in two directions, 
along the tubules, and at its junction with the 
enamel. The rate of progress in one direction 
or the other is determined largely by tlie 
structure of the tooth. The poorer the develop- 
ment (“ soft teeth ”) the more does the pro- 
cess spread beneath the enamel, while well- 
developed teeth (“ hard teeth ”) show’ clianges 
extending directly along the dentinal tubules, 
involving a small arc,a and perhaps extending 
to the pulp with extraordinarily litth* destruc- 
tion of the tooth. 

The dentine is more rapidly destroyed than 
the enamel, and if the latter continues intact, 
a very large part of the crown may be involved 
before the disease is rec.ognized ; this is often 
expressed by the patient saying that the tooth 
was perfectly good, but suddenly broke to 
pieces. In these circumstances the affected 
part may be recognized by a white, chalky 
api^rance seen through the still hard and 
polished enamel. Should the process be slower, 
the affected tissue becomes stained and the 
tooth has a dark brown or even black ap- 


pearance ; usually the enamel will have 
broken down w^hen the staining is very pro- 
nounced. 

The dtuitine is destroyed by a digestive 
process, the organisms entering the dentinal 
tubules, enlarging them until n(?ighbouring ones 
are involved, and causing areas of destruction 
(li(piefaction foci) which join one another. The 
whole carious ])ateh is wedge-sjiaped, deter- 
mined by the arrangement of the dentinal 
tubules, which radiate from the pulp surface 
to that under the enamel. The affected tissue 
is so soft in j)aTts as to be capable of being 
washe<l away, w’hile in others it is of the 
consistt^ncy of clie(*.se ; at times, wJien the 
process is \iuy slow, or wlien then* is a 
teudeiicv to its arrest, the tissue may bo 
loath cry. 

Tliere is a lessent'd resistance to the force 
applied in mastication, and the friable tooth- 
substance br(‘aks, leaving a cavity varying in 
size witli the amount of dc'strnetion which has 
taken jhice. 

The ])ul|) is the. next struetun* aff(‘cted. an 
event wJii(*h is of the utmost inijKuliince, for 
severe jiain (acc Dental Tatn) usually results, 
and sequelffi of great significance may sujier- 
vene. Ext(*msion of iufec'tion from the pulp 
may lead to acute denial ])eriostitis or peri- 
odontitis. i.e. inflammation of the jjeriodontal 
membrane and the bone in the region of the 
a]>ex. Food forc(*d into tlie cavity is usually 
the det<?rinining factor, probably by jire vent- 
ing drainage rather tlian by actually fencing 
organisms througli the a])ex. 

The tooth is tender, jiarticularly when bitten 
upon, or it is actually raised in its socket as 
the result of swelling of the ])(‘ri()dontal mem- 
brane ; momentar)^ relief may Ixj given during 
the (^arly stages by elencliing the t<*eth together. 
If drainage is not established, an a('ute abscess 
results, with all the symptoms and general 
disturbance of abscess in bone, and if unrelieved, 
nearly alw’ays yx'rforates tlie outer alveolar 
plate and ext<*ndH under the muco-periosteum 
(gum-boil) until the membrane is jierforated 
and the pus discharged. If the tooth is 
allowed to remain untreated, a sinus results, 
which persists indefinitely, drainage occurring 
into the mouth. 

When an ahsce.ss has once formed, a sub- 
sequent one may cause much swelling, w’ith the 
characteristic o^ema of the face hut with little 
or no pain ; the bone has previously undergone 
rarefaction, and consequently the osteitis is 
limited and less severe. 
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The treatment of dental caries, apart from 
the relief of pain, can be carried out satis- 
factorily only by a dentist. When the pulp is 
exposed, as a temporary measure a piece 
of cotton- wool, just moistened with a solution 
made with resin 4 ])arts, enrbolio acid 4 parts, 
and chloroform 3 j)arts, will be found valuable. 
Carbolic, acid, creosote, oil of clo^’es, and many 
other substances are useful. When applyinfi; 
any of these, the cotton-wool should be intro- 
duccid into the cavity with care, so that no 
pressure is applied to the pulp, otherwise 
a(!ute pain will follow. With any indication 
of jieriostitis, recjognized readily l)y j)ain follow- 
ing pressure or a slight blow u]>oii tlie tooth, 
the cavity must not be plugged, as this pre- 
vents drainage, but the pulp (diamber opened 
up as fniely as possible. Tinctiire of iodine 
apjdied to the gum is helpful ; when the ]>ain 
is severe the liniment may be used. When 
suppuration occurs, drainage must be estab- 
lished. Extraction of the tooth (effects drain- 
age far bett(jr than any other proi^edure, but 
the dentist may use th(; pulp canals for this 
purpose ; an incision through the gum may be 
necessary. Warwick Jaaies. 

DENTAL, DENTIGEROUS, AND MUL- 
TI LOOULAR CYSTS. — Cysts associated 
with teeth are of those three ty pes. All give rise 
to a swelling within the bone, causing absorp- 
tion with formation of new bon<? over thetn, 
Bach has a globular outline, which is irregular 
in the multilooular form. As they increase in 
size the bone becomes thinned, giving rise to 
characteristic “ egg-shell crackling ” ; later, the 
bone is lost in part, and fluctuation is obtained. 
All are lined by epithelium, and are j)roduce<l 
as the result of irritation. Some cells asso- 
ciated with tooth development have persisted ; 
they proliferate, undergo degeneration, and 
produce a cyst. 

Dental cysts arc associated with carious 
teeth, and therefore occur usually in adults. 
Dentigerous cysts (i.e. a cyst with a tooth 
embedded in it) occur after the period of 
eruj)tion. MuUilocular cysts are less common, 
are more often found in adults, but may occur 
at any age. These various (jysts do not give 
rise to discomfort unless they are large or 
become infected. They should be removed, 
as they cause deformity when large, and may 
displace neighbouring teeth. The removal of 
the epithelial lining is the essential factor in 
treatment to avoid recurrence. 

Warwick James. 


DENTAL PAIN (Dental NeuTalgia).--Pii]i 
of dental origin is most commonly due to in* 
flammation of the pulp, which becomes ex* 
posed as the result of dental caries. The pain 
in of an acute, darting character, worse when the 
patient lies down, and so disturbs sleep. It 
is usually located in the neighbourhood of the 
tooth, but fr(><[uently radiates over the face 
when it corresponds to the distribution of the 
second and third divisions of the fifth cranial 
nerve. From mandibular teeth the pain is 
r(‘f erred to the branches of the third division ; 
a molar frecpiently causers })ain in front of the 
ear : pain from a third molar may radiate 
very widely, even to the slioulder. Pain from 
maxillary t(*(‘th follows the distribution of 
the second division of the fifth nerve, and 
radiates ])eThaps less widely than that from 
the mandibular teeth. Pain may be referred 
from the lower to the upper jaw, and vice 
v<*rsa, but never crosses the middle line. 
Unilateral pain in the face always suggests 
a dental origin. A diagnosis of neuralgia 
without <letecting a cause should never be 
made. An intlaimHl or irritated jmlp reacts 
most rt‘adily to a low temperature, such as 
cold water or cold air ; a small pllet of wool 
moistened in cold water and apj)lied to the 
neck of each tooth in succession will indicate 
th<i tooth afietJted. When degeneration of the 
pulp has occurred, the cold reaction is given 
Jess readily, but pain is more easily elicited 
on the application of heat. Pain caused by 
heat is associated also with a marginal osteitis 
produced by food packed between two teeth, 
or by a pie(?e of displaced filling, or other 
cause. In this groiij) the pain is less severe 
and of shorter duration than that from a pulp. 

An inflamed pulp will react to other stimuli, 
pressure from food packed into a carious cavity 
being one of the commonest. Sweet, salt, and 
acid substances all act as stimuli to a pulp, but 
may also cause pain of a milder and shorter 
kind in the earlier stages of caries, when the 
sensitive dentine is exi)Osed. The neck of a 
tooth denuded by abrasion from the tooth- . 
brush reacts in much the same manner, but 
the pain is of short duration. A rather more 
severe form of the same condition is found 
in teeth of which the necks become exposed 
by the destruction of the tissues by ** pyorrhoea 
alveolaris ” or the recession of gum and bona 
which follow extraction of neighbouring teethe 
A clasp upon a denture is rarely kept dean m 
account of the curve of the metal, though tlb: 
may be easily accomplished by the use dl 
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charred end of a wooden match ; the fine 
film of food ferments and renders the exposed 
surface of the tooth very tender. Pain from an 
inflamed pulp may cease or ameliorate when 
the patient sits up. 

Acute pain may be associated with the 
eruption of a third molar {see Oral Sepsis). 
The pain of teething is akin. 

The severe form of neuralgia known as 
trigeminal neuralgia major is probably of dental 
origin. This type of pain is associated almost 
always with the second and third divisions of 
the fifth cranial nerve alone. When perijiheral 
stimuli are cut off by injections of alcohol into 
the nerve trunk, complete relief is obtained. 

Pain following dental treatment, if severe, 
may result from irritation of the j)uli), or from 
apical periodontitis due to filling a tooth in 
which the pulj) was infected. Extraction of a 
tooth may be followed by ])ain ; this is fre- 
quent in early stages of apical periodontitis, 
and ascribable to alteration of tension. The 
bone may be injured by careless extraction, 
the alveolar process (usually its out<^r plate) 
being fractured, either A^nth or without frac- 
ture of a tooth. Marked thi(‘kening of the root 
of the tooth due to ])rolonged irritation may 
render the operation difficult and attended by 
greater injury ; even wh(*n the socket is not 
fractured the bone is injured by forcing the 
bulbous root through a smaller orifi(‘e. A 
fractured tooth may cause no jiain, but a i)ro- 
longed attempt to remove the fragment re- 
maining may lead to considerable injury of 
the bone. Should a jjortion of a j)ulp remain 
in the fragment, it may cause great ])ain. 
The pain may be due to infection of the tooth 
socket ; in this connexion a mandibular socket 
may become infected by the falling into it of 
a fragment of tooth or of filling. 

Treatment. — The relief of j)ain resulting 
from pulp infection is effected by removing 
from the cavity the substance (such as food 
or a filling) which is preventing drainage or 
even producing direct 2 )res 8 ur(‘. The relief 
may not be immediate, but it is usually effec- 
tive in a short time. Immediate relief is given 
if pure phenol on wool is apj»lied loosely in 
the cavity. Many other substances will giv<j 
relief, such as oil of cloves, sodium bicarbonate 
or carbonate, creosote, and nitric, acid. These 
applications either have an analgesic action 
or cauterize the exposed pulp surface, phenol 
doing both. Apical peri^ontitis is relieved 
by establishing drainage, food or any sub- 
stance blocking the pulp canal being removed 


and local counter-irritants being applied to the 
gum. The patient may aid drainage by suck- 
ing upon the tooth. If relief is not obtained, 
the j>art should be fomented by hot water 
held in the iriouth ; water in which two or 
three |K)ppy-headR to the pint have been boiled 
may be used. As soon as an area of softening 
under the gum is detected an incision should 
be made. 

Pain of a less severe character, such as that of 
marginal osteitis, is best treated by syringing 
with a weak antiseptic, the mechanical washing 
being of chief importance. Substances packed 
between the teeth should be removed, and the 
patient directed to use th«*, opposite side of 
the mouth and to avoid further injury to the 
part. The necks of teeth exposed by attrition 
from the tooth-brush are rendered insensitive 
by applying nitrate of silver or pure formalin, 
the latter being tlie more useful as it does 
not stain the teeth, although the former is 
perhaj)S more effecitive. A similar sensitive 
Bp<)t may be jffoduced on the biting surface 
of a tooth, the attrition of biting and grinding 
causing (complete loss of enamel and exposing 
the wnsitive dentine. Waewick James. 

DENTITION AND DENTAL IRREGU- 
LARITIES. — In the tables on the next page 
the dates of eruption of the teeth are given. 

A rough and simple method of remembering 
the dates of eruption of the j)ermanent teeth, 
omitting the third molars, is as follows : — 
6, 7, 8, 9, 10. 11, 12 years. Then 6 and 12 
are for the first and second molars and, cx)unt- 
ing from the middle line, 7 is for the central 
incisors, and so on, the canine, an exception, 
being at 11 instead of 9. 

The most im])oriant teeth are the first jier- 
inanenl Jiiolars. They are the first to apj)ear, 
they help largely to determine the relationshij* 
between the jaws, they are the most firmly 
imjdanted, are jilaccd in the jmsition most 
favourable^ for mastication, and possess the* 
largest masticatory surface. Appearing be- 
tween the age^s of 6 and 7, they are freciuently 
mistake*!! fe)r tem|jorarv te*eith ; theiV j)resent 
fissures ujxrn their upper surfae-es in which 
food readily lodges, and in consequence they 
often bticome carious. In a great number of 
cases these teeth are lost at an early age, 
and the whole mouth suffers an injury which 
is disastrous exceqit in the few instances in 
which the neighbouring Uicth come into con- 
tact without being displaced from their correct 
vertical position. As soon as the first molars 
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appear, the biting fissured surface should be 
brushed, last thing at night particularly, with 
a small stiff brush, and only a short movement 
should be made so that the bristles masy enter 
the fissures. 

There is little doubt that to the eruption of 
temporary teeth many troubles liave been 
attributed which are due to other causes. The 
gum over an erupting tooth may be tender 
and swollen, obviously causing pain ; and in- 
jury and infe<;tion of the tissue may follow 
the biting of any object which the child 
can procure. But disturbances attributed to 
“ teething ” ne<id more scientific investigation ; 
that they exist would ap})ear te be estab- 
lished, but that they constitute for the prac- 


ment in order to prevent almost inevitabb. 
dental disease. The simplest test is to see 
whether the posterior border of the mandn 
bular canine is in contact with the anterior 
lK)rder of the maxillary canine when the jaws 
are c losed ; if so, the occlusion is sufficiently 
(M)rrect. Even with this relationship the arches 
may be so reduced that neighbouring teeth 
overlap, an irregularity which needs treatment. 

Causes of irregular teeth.—Irregularity 
of the teeth is due to several causes, of which 
mouth-breathing is by far the commonest. 
Heredity undoubtedly plays a part. Some 
importance has been attached to large teeth 
appearing in small jaws, and vice versa ; the 
latter is not often seen. Habits such as thumb, 


Permanent Teeth 



Incisors 

Premolars 

' 

Molars 



Canine 








Central Lateral 

First 

Second 

First 
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Maxilla 

71 81 111 

10 

11 
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6 

12 
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Molars 



... _ - — — — 
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Dates of eruption in months 


Central 

5-9 


Jjoteral 

R-10 


9-18 


First 

12-20 


Second 

20-30 


titioner an easy escajie in diagnosis is certainly 
true. Any irrc^gularity in the arrangement of 
the teeth, or imperfection of their develop- 
ment, favours disease. With completion of 
the permanent set, the jaws should be well 
developed, the crowns of thci teeth should 
project into the mouth quite free of the gum, 
which should be attached firmly to the necks, 
a “ tongue i)assing between each of the tecith 
to occupy the spac^ compl(‘tely. The crowns 
of neighbouring teeth should approximate so 
closely that food ])articles will not be forced 
between them during mastication. The whole 
arrangement should be so compact that the 
friction of biting cleanses and ^lishes the 
teeth, whilst any particles remaining can be 
removed readily by the tongue. The manner 
in which the jaws meet together — occlusion — 
is important, malocclusion demanding treat- 


fiiiger, tongue, lip, toe, and dummy-teat suck- 
ing give rise to almost characteristic deformities 
of the temporary dentition, which are nearly 
always transmitted to the permanent series. 
Loss of temporary teeth by extraction for 
dental caries will generally cause an irregularity 
of the permanent series. The absence of a 
tooth permits its neighbours to approximate, 
and the whole arch becomes flattened on that 
side. Delayed falling out of the temporaiy 
teeth rarely leads to malposition, but ooca** 
sionally a second temporary molar become 
locked between the first permanent molar and 
the first premolar. The retention of a tem- 
porary tooth generally indicates absence of ita 
su(;ce8sor or malposition, the permanent 
at times remaining deeply seated in the 
The teeth most likely to absent axe the'tiitt 
molars, the maxUlaiy lateral incisors, and^p : 


333 



DENTITION 


DERMATITIS EXFOLIATIVA 


memolars. The canines are those which most 
frequently fail to erupt or are retained deeply 
in the bone ; the temporary canine may per- 
sist as late in life as the fortieth year. More 
unusual conditions which may cause malposi- 
tion are injury, growths, cleft ])alate, etc. 
Treatment of the teeth in these cases (;an only 
be carried out by the dentist, in whose? hands 
the cases should be pla(jed at as early an age 
as possible. 

Honfh-fareafhing is the most prominent (‘ause 
of dental disease, for all mouth-breathers in 
due course suffer from ])yorrhaBa alveolaris, 
while dental caries occurs earli<?r and is more 


dental arch — viz. the tongue internally and 
the lips and cheeks externally — ^not being 
exercised, the high narrow palate results ; and 
the teeth become irregular, for they, with the 
alveolar processes, are of fixed size, while the 
palate is under-developed, as is the whole 
base which 8upj)orts it, including the nasal 
cavities with their surrounding bones. The 
incisor tt'otli usually projec.'t, apjTOximating 
to tlie horizontal in some cases, a jwsition 
mainly brought about by the action of the 
lower lip, which forms an elastic cushion on 
whicli they rest. 

The juandihle is altered in its relation- 



shij) to the maxilla? ; the mouth being 
o])eji almost constantly, the w'eight of 
tlu* tissues susp(uided from the mandible 
tends 1,0 displace it backwards, and to 
cause it to meet the uj>]ier jaw in a 
])ositioii known as ])ost-uormal. One of 
the worst effects is that the molar teeth 
lueet sooner than they should, and in 
consequence have not sufficient space 
into which to erupt, so that they are 
not normally free of the gum. 

TirntmvHt of these? cases must be 
directed to removal of the cause. Much 
can be done even in adults ; the simple 
device of introducing a jnece of rubber 
to ])revent mouth-br(»athing at night is 
of great value. It is most comfortable 
when niad<‘ to fit the mouth by a dentist. 

Warwick Jamks. 


breathing. The fwollen gum margins correspond with DERCUIVI’8 DISEASE Adiposis 
the separation between the lips. Dolorosa). 


widespread; even the incisors b(?come affected DERMATITIS EXFOLIATIVA {syn. 
— a condition rarely seen otherwise in children. General Exfoliative Dermatitis, Pityriasis 
The position of the teeth and the relationsliij) Rubra). — Om? of the more serious skin dis- 
between the jaws is typical. Variations occur, eases, consisting of a more or less generalized 
but a description of the common form will inflammation of the skin associated with marked 
suffice. The li{)s are apart, and, since they exfoliation. It may arist? primarily or may 
are not compressed, the upper curls upwards supervene in some other clironic affection. It 
while the lower droops, the teeth and gums is comparatively rare, more common in males 
in consequence being exposed. The gum mar- than in females, and may occur at any age 
gin swells and, on examination, a deffnite line in adult life. 

(Pig. 19) is seen where the healthier gum is Etiology.— The cause of the condition is 

markedoff from the swollen part near the teeth, unknown. It may appear quite suddenly in 
This feature is of great importance in diagnosis, a previously healthy individual, or develop 
It is met with also in a few patients who keep from a pre-existing psoriasis or scaJy dermatitis 
their lips apart but who are not true mouth- It is especially common in the individual who 
breathers. In order to allow air to pass is subject to so-called chronic rheumatism, 
through the mouth, the tongue is not in con- and joint-affections similar to those of rbeu- 
tact writh the palate, and the two forces con- matoid arthritis are often associated with it. 
trolling the development of the maxillary Local irritants, especially the too prolonged 
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use of chrysarobin in the treatment of psoriasis, 
may provoke an outbreak. A. G. Phear 
has described its occurrence as the result 
of taking quinine. Jadassohn found it 
frequently in association with tuberculosis, 
but the two diseases do not appear to have 
any direct connexion. Changes have been 
described in the nervous system, but whether 
they are the cause or the result of the 
disease is not known. No local parasite in 
the skin is known to be associated witli the 
condition. Similarly alteration in the ex(;re- 
tion of nitrogen and uric acid by the kidneys 
occurs, but owing to the great activity of the 
skin it is difficult to interpnit these phenomena. 

Bathology* — The micros(?opic changes in the 
skin throw practically no light on the condition, 
and vary with the stages of the disease. The 
chief change is hyperaemia with imperfect 
keratinization of the horny layer. In long- 
standing cases there is atropliy of the Mal- 
pighian layer of the skin with a disappearance 
of the paj>ill8D. The glands of the skin may 
also b(i i)artly dcistroyod. From the histology 
there is no indication as to the origin of the 
condition. 

Symptomatology. — Iloughly, the eases of 
this disease may be divided into two classes, (1) 
the milder or seborrhoeic type, (2) the severe 
type. In the first type it begins like an 
ordinary acute seborrh(i*ic dermatitis afTecting 
chiefly the flexures of the body and limbs, 
and rapidly spreads, involving large areas or 
even the whole skin. In the second type the 
whole body is affected, so that there is not 
a square inch of healtliy skin anywhere. There 
are all varietie.s between the mild and severe 
cases, the varieties being rather a question of 
the degree of the affection than any difference 
in the disease. Once established, the condition 
tiuids to persist, always for weeks, often for 
months, and even for years. The whole skin 
becomes red, and the characteristic exfoliation 
is constantly going on. The erythema is of 
a peculiar yellow-red (salmon) colour, and not 
the pink-red colour seen in most skin eruptions. 
The surface is dry, and except for perspiration 
the skin is never moist and oozing. There is 
rapid formation of an im})erfectly formed 
horny layer, resulting in the continual ex- 
foliation of thin, greyish-yellow scales which 
are fairly easily rubbed off, leaving a dry red 
surface beneath. In severe cases handfuls of 
scales may be removed from the patient’s bed 
daily. Sometimes there is considerable itch- 
ing, but as a rule itching is not much com- 


plained of. The chief complaint is mtoa&j 
a feeling of chilliness. This is due to the great 
evaporation which is taking place frmn the 
hyperssmic skin and the ab^nce of a proper 
horny layer. Occasionally in the early stages 
there may be some rise of temperature at night, 
but later tliere is no rise unless some com- 
plic^ation is j)resent. 

After the di.sease has lasted for some weeks 
or months the skin begins to get paler. This 
pallor usually starts in several areas simulta- 
neously and the eruption very gradually fades. 
As the hypersemia diminishes, the scaling also 
gradually disapj)eaTs, till the skin returns to 
an apparently nonnal condition. It is not 
uncommon for exacerbations and remissions 
to occur. In many cases, after lasting for 
several months the disease disappears entirely, 
only to return some months or years later, 
so that the patient may have several pro- 
longed attacks at intervals. It is exceptional 
for a patient to have one attack, which is re- 
covered from, with no recurrence later. The 
worst cases are usually those associated with 
chronic joint-lesions of the nature of rheuma- 
toid arthritis, and one such case 1 have seen 
which had lasted over forty years, without 
int(?rf(*ring very materially with the patient’s 
general condition. But generally in the per- 
8i.stent cases sooner or later the general health 
suffers. From scratching, secondary infec- 
tions, such as furunculosis, may occur. In 
severe and i)rolonged cases the nails may be 
shed and the hair fall out. As a rule the 
lymphatic^ glands are not enlarged, except where 
there is some secondary infection. There is 
no charac'teristic change in the blood. In 
chronic cases the j)roces8 may invade the 
mucous membranes of the mouth, bronchi, and 
conjunctivee, producing symptoms of irritation 
in these areas. 

When the disease supervenes on psoriasis 
or scaly dermatitis, it is not unusual for the 
whole body to be affected with pityria^ rubra 
for some months, and when mat disappears 
the psoriasis or scaly dermatitis returns. 

Diagnofit. — This usually presents no diffi- 
culty. If the condition develops very sud- 
denly, the diffuse erythema may suggest 
scarlet fever, but there are no throat symptoms, 
and the rapid appearance of exfoliation soon 
makes the diagnosis clear. Erythema meuith 
tinifarme and various drug rashes may oooa- 
sionally look rather like pityriasiB rubxa oa 
their first appearance, but a yitj short ofaaaryi ^ ; 
tion of the case will usually leave no doi|A|^‘ 
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The disease which is most likely to be confused 
with it is 'pemphigus foliaceus. It is important 
to distinguish these two conditions, because in 
pemphig^ foliaceus the prognosis is even worse 
than in pityriasis rubra. Pemphigus foliaceus 
and pityriasis rubra are the only two skin 
diseases which affect absolutely the whole 
skin. In the former there is a general redness 
with exfoliation of the skin, but it is quit^ 
different from what is seen in pityriasis rubra. 

It has not the yellow-red colour ; it is pinker, 
and — ^what is more characteristic— if the scales 
and crusts are removed from the suTfa(;e a 
moist oozing red area is left underneath. The 
presence of imperfectly formed blisters, and 
the ease with which the surface epithelium 
can be rubbed off, leaving a raw surface be- 
neath, should serve to distinguish the two 
diseases. In pemphigus foliaceus also there is 
usually a very marked, sickly, or even stinking 
odour given off by the skin, whertias in pityri- 
asis rubra there is absolutely no smell w'hat- 
ever. In pemphigus foliaceus, also, the Bacil- 
lus pyocyaneus can usually readily be grown 
in culture from the skin, and the blood shows 
a marked eosinophilia, neither of which is 
the case in general exfoliative dermatitis. An 
extensive s^rrhaic dermatitis may also 3*e- 
semble pityriasis rubra, but in the former the 
whole fiJrin is never affected, and there an^ 
always areas of vesiculation and oozing. 
Seboirhoeic dermatitis is usually more itchy 
and the ciuption not so unifonn, being dry 
and scaly in one area, papular in another, 
and oozing in a third. Th<*. absence of any 
feeling of infiltration and thickening of the 
skin is a very marked feature of pityriasis 
rubra. In chronic scaly seborrhceic dermatitis 
the skin tends to become somewhat thickened, 
whereas in pityriasis rubra, the longe.r the^ 
condition lasto the more atrophic and thinned 
the skin becomes. Extensive psoriasis should 
also be easily distinguished by the character 
of the isolat^ spots and the fact that all the 
skin is not affected. Similarly widesjjread 
lichen planus is never universal, and isolated 
typical shiny papules are always to b(‘ found. 

The profnosia should always be guanled, 
because, although the first attack may be re- 
covered from, subsequent attacks will almost 
certainly occur. In a few cases the disease is 
associate with high temperature, and the 
patient dies in a few Weeks in a cachectic 
condition, but as a rule it^is the complications 
which are to be feared. Oi^pg to the absence of 
a proper homy layer, which normally prevents 
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too rapid evaporation from the skin, these 
patients are very liable to chills, and pneumonia 
is especially common. If pneumonia does occur 
the result is nearly always fatal. 

The treatment is not very satisfactory. 
The disease seems to run its course, whatever 
treatment is ado])ted. Internally there is no 
specific, but quinine, salicin, and sodium sali- 
cvlat«^ should be tried. Arsenic has not the 
effect which it has on pemphigus eruptions. 
Pilocarj)in has numerous supporters, but its 
effects must be carefully watched. Antimony, 
in the form of vinum antimoniale 4 min., is 
also worth a trial. General tonic treatment, 
if indicatcHl, should also be given. No form of 
dieting has any influence on the condition. 
The j)atient should be kejit in bed. If allowed 
to go about he is very ai)t to catch cold, and 
as a rule the ])atients say that they feel most 
comfortable when in bed. With regard to 
local treatment, it should always be borne in 
mind that no strong or irritating ap})lication 
must be used. The ttmdency sometimes is, 
when the disease has remained more or less 
stationary for months, to use strong aj)plica- 
tions su(?Ji as tar, etc., in the hope of clearing 
off the erui)tion. Tliey always do harm, and 
may indefinitely prolong the attack. Only the 
very mildest a])plications are to be used. 
Lotions are not suitable. There is sufficient 
eva]>oratiori and cooling of the surface al- 
ready, and whatever is apjJied should be 
of a greasy nature ; the. grease coats the 
surface and acts as an ajlificial horny layer. 
The ]»atiejit should have a daily warm bath, 
and use, a little 2 )]ain soaj) to remove the 
accjumulated scales and grease. If tliere is 
much irritation, a stanjh or bran batii should 
l>e given. Afttir the bath a bland ointment 
should be rubbed all ov(‘r the skin, and apjjlitid 
spread on strifjs of cloth bandaged on to 
the limbs. Considering the. large area to be 
covered and the i)rolonged duration of th(^ 
treatment, the question of the cost of the 
local application requires consideration. Plain 
vaseliii, or olive oU, is often quite sufficient. 
An ointment consisting of ])araffinum durum 
2 parts and ]>araflinum inolle 5 jiarts is also 
useful. If there is much itching, a paste such 
as the following is better than a simple oint- 
ment : — 

Bism. oxychlorid. gr. v. 

Paraff. moll. 3iv. 

Pulv. zinc. oxid. I 
Pulv. amyli. J ^ 3u. 

li. Cranston Low. 
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DERMATITIS EXFOLIATIVA NEO- 
NATORUM (a€€ Impetigo Contagiosa). 

DERMATITIS FROM EXTERNAL 

IRRITANTS Eczema). 

DERMATITIS HERPETIFORMIS.- A 

disease characterized by an eruption of 
groups of vesicles in successive cro})8 over 
periods of months or years, accompanied by 
intense itching. It has probably a close 
relationship with pemphigus vulgaris, with 
which it was formerly (confused. 

Etiology.- It may occur in both sexes at 
all ages, >)ut it is most frequent in adult males. 
It was at one time thought to be of nervous 
origin, and cases following worry or shock were 
instanced in support of this view. The modern 
tendency is to regard the disease as due to 
some kind of toxin, j)erhaps a ])roduct of dis- 
turbed metabolism. A closely similar eruption, 
herpes gestationes, which may occur in the 
course of pregnancy, has been attributed to 
intoxication by the j)roduct8 of disassimilation 
of the foetus and placenta. 

Pathology.- -A 11 that is known of the 
pathology of the disease is that, mi<Toscof»ic- 
ally, the eruption is the result of an acute 
inflammation and that an excess of eosinophile- 
cells is found in the blood. No visceral 
lesions or nerve-tissue changes have been dis- 
covered. 

Symptomatology. — The eruption Ls multi- 
form. The most frequent type is that in 
which there occur vesicles of the size of a pin’s 
head to a j»ea, grouped in herpes-like clusters 
of two or more, or in rings or segments of 
circles. Instead of vesicles there may be 
small red papules, ca})ped with fluid or ex- 
• coriated by scratching. The v(^sicles or j)apules 
may be, but are not alw^ays, s<;at(Ki on an 
erythematous patch. In other cases the lesions 
consist of patches of erythema or of urticaria. 
Or, again, some of these erythematous patches 
may l)e tluj seat not merely of vesicles but 
even of bull©, or pustules. In some cases the 
eniption may keep to one type, particularly 
to the most characteristic form of small grouped 
v^i(.‘ltis ; in others the type may vary witli 
different attacks ; in yet oth(?rs there may 
occur simultaneously erythema, grouped vesi- 
cles and bullsB. The various groups may 
extend peripherally and coalesce to form large 
irregular areas. 

At first these eruptions may be scanty and 
in certain regions only, but soon or later they 
become widely distributed and sometimes 
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generalized. The mucous membranes may be 
involved, and the disease sometimes first shows 
itself in the mouth. The nail-beds are often 
affected, causing dystrophy or separation of 
the nails. 

The eruption is not the most trying fea- 
ture. Intense itching and burning sensations 
accom|)any it and make life a burden for 
the patient ; and the scratching leads to ex* 
coriations and, perhaps, to secondary infec* 
tions. These attacks may continue, with suc- 
cessive crops of eruption, for weeks or months, 
followed by an interval of complete or partial 
freedom for months or years, to be succeeded 
again by fresh attacks. 

In spite of the scjverity of the symptoms 
and consequent want of rest and sleep, the 
general health is usually maintained, though 
malaise and fever are sometimes j)re8cnt during 
a .severe^, attack. 

Diagnosis. — A firm diagnosis may he very 
difficult until the patient has been observed 
through more than one attack — for recurrencse 
is an essential feature of the disease. Scabies 
must, of course, be excluded, and careful 
search sliould be made for burrows and acari 
about the fingers and wrists. Chronic urti- 
caria is distinguished by the fact that the 
eruption (consists only of fugitive wheals, with- 
out any scratched papules or vesicles in groups. 
Chronic widespread eczema may bear some re- 
.S(?mblance. to dermatitis herpetiformis, but in 
I)lace of superficial vesicles or bull®, the 
patches of eczema show a thickening of the 
skin from cong(?stion and oedema with, at some 
])eriod, weeping and oozing. Erythema multir 
forme, at one time confused with dermatitis 
Jicrpetiformis, is recognized by the sym- 
metricjal distribution of the eruption on the 
extremities and by the absence of itching. It 
may often be difficult to distinguish an attack 
of bullous dermatitis herpetiformis from the 
closely allied affection jpemphigua vu^arie^ and 
the subsequent course of the disease must 
decide the point. 

Prognosis. — In most cases the attacks be- 
come gradually less severe and occur at wider 
intervals until they eventually cease. In some 
the eruption is almost continuous over many 
months or years, the patient is gradually worn 
out, and the disease ends fatally. 

Treatment.*— During a severe attack tbe 
patient should be confined to bed ; 

Wn bath or bath of normal saline solntiiw 
should be taken, and any raw surfaces dbcMHii. 
with a simple ointment. In coses wlddk'At 
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not yield to these simple remedies various 
drugs may be tried. In some cases arsenic 
acts almost as a specific, and some sufEerers 
arc able to cure or ward off an attack by taking 
this drug. Many cases are not helped at all 
by arsenic, and for these salicin or saliryiates 
in fairly large doses may be employed, or 
quinine in large doses. The pruritus is some- 
times relieved by phenacetin or by antipyrin. 
Locally, antipruritic lotions, such as lotio 
calaminee, lead lotion, or a lotion of liquor picis 
carbonis, 1 dr. to 10 oz. of wat(ir, are often 
useful. Sulphur ointment vigorously rubbed 
in has given relief in some cases. 

When these measures fail, one is justified 
in using blood-serum injections, which have 
lately been rei)orted to have cured several 
cases. It is simpler, however, to reinject the 
whole blood than to centrifugalize and inject 
only the serum. Twenty c.c. of blood are 
withdrawn from the vein of a healthy person 
and injected intravenously into the patient, 
a proceeding which is repeated tw'ice weekly. 
A still more simple technique, which has 
lately been employed, is to withdraw 20 c.c. 
of blood from the patient’s vein and reinjecft 
into the muscles of the buttock. This blood- 
serum injection treatment is still on its trial, 
and should be reserved for obstinate cases. 

H. G. Auamson. 

DERMATITIS, 8EBORRHCEIC (see 

Seborrhceic Dermatitis). 

DERMATITIS VENENATA (sec Dituo 

Eruptions; Eczema). 

DERMATITIS. X-RAY. -- TJiis affection 
may conveniently be divided into tw'o (*Jini(*al 
types, acute and chronic- The fomier results 
from a too intense exposure or aggregate of ex- 
posures such as a j^rofonged screen examination 
of a patient w’hen the dose is not measured ; the 
latter follows constant small exposures and 
affects operators who have not been adequately 
protected or patients whose malady requires re- 
peated treatment extending over a period of 
many months or years. The one is an acute 
localized dermatitis comparable in many re- 
spects to an ordinary bum and its various de- 
grees of intensity ; the other, a slow insidious 
degenerative process tending to terminate in 
malignant changes. There is, however, an im- 
portant difference between a burn due to heat 
and one due to X-rays in that the symptoms 
of the latter are preyed by a latent period 
varying from one to three weeks, or even longer. 


according to the intensity of the dose and the 
condition of the tube ; there are some cases 
on record in which several months or even 
years have elapsed before the development 
of the s>^nptoms. An X-ray bum is also 
liable to become chronic, and is subject to 
periodical exacerbations. 

Acute X-ray dermatitis. — About a fortnight 
after a normal maximum dose, as measured 
by tint B of Sabouraud's pastille, tempt)rary 
epilation will occur without erythema and with 
only a slight, transitory reddening of the skin. 
A rather larger dose will cauwj permanent 
epilation, generally accomiianied by a severe 
erythema and follow^ed by an atrophic, pig- 
mented, telangiectatic s(;ar. A further stage 
is repnisented by the formation of vesicles 
or bull© leaving a disfiguring telangiectatic 
scar. When the normal maximum dose has 
been greatly exceeded there will be ulceration 
involving all the layers of the skin and sub- 
cutaneous tissue, the resulting scar being de- 
pressed, shiny and vascular. Finally, total 
destru(ition of the tissues wdtli slougUng and 
gangrene may occur. The duration of the 
reaction varies directly, wliile the latent period 
vari(»s invers<dy, with the intensity of the doscj 
•administered. An X-ray ulcer is sharply mar- 
ginated, and sometiraei* limited by the cloth- 
ing, sucli as the coat-sleeve ; it is covcjred 
wdiJi an adherent yellowish membranous slough, 
and is acutely painful, and extremely slow to 
heal, resisting all palliative’! treatment. Further, 
it may become malignant. 

Chronic X-ray dermatitis oc^curs almost ex- 
clusively in radiographers or their assistants 
or in tube-makers, and ge.iK’Tally develops on 
the ba(?k of the liands, as these are the parts 
most exposed to tlje rays. It is due to the 
cumulative effect of small rei)eatcd doses, and 
is, of course, more lik(^ly to occur w^hen adequate 
protective measures, such as the wearing of 
proper gloves, are not o])S(*rved. In all proba- 
bility there have been acute or sub-acute 
attacks of dermatitis as well, and these doubt- 
less play no small part as a provocative factor. 
The exposed skin becomes dry, pigmented, 
atroj>hic, and covered with telangiectases, and 
the nails become reedy and brittle. By degrees 
hyperkeratosis ensues, localized warty thicken- 
ings forming on the affected skin, or there 
may be painful chronic ulcers with irregular 
margins. The nails and fingers are often livid 
and swollen, and very sensitive to cold. Finally, 
the warty excrescences or the ulcerated patches 
may slowly take on malignant characters. 
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Treatment. — In acute cases soothing appli- 
cations, such as linimentum calcis, should be 
prescribed, and if sloughs are present boric 
fomentations may be applied, if the heat can 
be borne. If the burn becomes chronic, ex- 
cision and grafting or amputation may be re- 
quired. In chronic dermatitis of operators, 
soothing ointments and pastes will help to 
protect the part and relieve pain. Carbon- 
dioxide snow has been used with success for 
the removal of warty growths ; radium and 
high-frequency currents have also been tried. 
Excision and grafting or amputation are the 
only effective measures in progressive cases, 
especially when epitheliomatous changes ensue. 
Every precaution should be taken by operators 
to ensure proper protection and to avoid un- 
necessary exposure to the rays. 

S. E. Dork. 

DERMAT0-IVIY08ITI8 (see Myositis). 

DERMOQRAPHI8M (see Urticaria). 

DERMOID OY8T8 develop in those situa- 
tions where two portions of the embryo nor- 
mally come together and fuse. If the epithe- 
lium covering the opposing surfaces fails to 
disappear completely it may give rise to a 
dermoid cyst. Cysts also grow from the re- 
mains of some foetal duct which in ordinary 
circumstances does not persist. (For ovarian 
dermoids, really teratomata, see Ovarian 
Cysts.) Dermoid cysts are single, spherical, 
movable under the skin, and vary in size 
from a ])ca to a walnut ; they appear during 
the first few years of life. They have a 
fibrous wall lined by stratified squamous 
epithelium. Hair-follicles with growing hair, 
8ebac(M)us and sometimes sweat-glands are 
jiresent in the wall. The contents consist of 
sebaceous material and hairs. Sometimes the 
contained material is watery or serous, and it 
may be chocolate-coloured from heemorrhage. 
Growth is very slow. There are certain 
situations where dennoids commonly occur. 
In the faee they are found at the outer angle 
of the orbit, root of the nose, or within the 
orbit. In all other possible positions between 
foetal facial processes they are very rare. In 
the orbit exophthalmos and interference with 
ocular movements are produced. The cysts 
situated on the margin of the orbit frequently 
lie in a depression of the bone, and may even 
be connected with the dura mater. In the 
scalp they are seen over the anterior fontaneUe 
and external occipital protuberance, and in 


these situations also are apt to have an attadi* 
ment to the dura mater. About the extemai 
ear, just in front of the tragus and over the 
mastoid process are common sites, as is also 
the floor of the mouth just behind the incisor 
teeth (sublin^al dermoid). In the last posi- 
tion a dermoid is distinguished from a ranula 
by the facts that it is strictly median in position 
and is yellowish in colour. It may also pro- 
ject under the chin, which a ranula never does. 

In the tteck dermoids are found most often 
behind the angle of the jaw, where they are 
distinguished from glands by the fact that 
there is a single swelling, whereas a cold 
abscess in a gland has usually one or more 
smaller glands close to it. More rarely a 
dermoid occurs in the middle line of the neck 
in front. In the trunk dermoids are confined 
to the middle line of the body, and occur over 
the sternum, at the umbilicus, or in the sacro- 
coccygeal region. 

Treatment. — The cyst should be completely 
enucleated. If a portion of the wall be left, 
recurrence will take place. It must not be 
forgotten in operating upon scalp dermoids 
that they may be adherent to the dura mater. 
The removal of neck dermoids majr necessitate 
a very difficult and deep dissection between 
the carotid vessels. ^ ^ Pannett. 

DERMOID OY8T8 OF OVARY (see 

Ovarian Cysts). 

DEXTROCARDIA (see Heart, Congenital 

Disease of). 

DHOBIE’8 ITCH (see Ringworm). 

DIABETE8, BRONZED (see Hjemochro- 

MATOSTS). 

DIABETE8 IN8IPIDU8. — A chronic 
afie(;tion charaeterizt^d by the passage of large 
quantities of normal urine of low specific 
gravity. 

Etiology and pathology.— Only 15 cases 
occurred during ten years among more than 
25, (XX) admissions to the medical wards of 
St. Bartholomew’s Hospital. The disease is 
commonest in children and young adults, and 
is twice as frequent in males as in females. 

It is clear that a number of difierent condi- 
tions have been described under this natttfl^v 
which is really mereljr that of a symptcpu 
Persistent polyuria without the pzesenoa^^^^^^^^ 
albumin ^or sugar may result from (1) 
meningitis, especially if it afEeota the nMi iii 
the brain, (2) diseases of the pitaitey^; 
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(8) a defect of the kidney rendering it incapable body may be enlarged. This would approxi 
of secietmg concentrate urine, (4) polydipsia, mate to the renal type of diabetes insipidus. 

(1) A strongly positive Wassermann reaction That cases described as diabetes insipidus 

may be found in the subjects of diabetes in- sometimes depend on a kidney lesion is further 
sipiduB who present no other evidence of shown by Jkundby’s observation that the 
syphilitic taint. Post-mortem examination has cause of death may be the gradual destruction 
also shown syphilitic meningitis at the haw** of kidney tissue producing urfleinia. But it 
of the brain. appears to me that they should not be in- 

(2) The cases of pituitary origin are the eluded under the j:>re8ent heading. 

worst, because they usually depend on a new (4) In the cases showing none of the above 
growth, though caseous tubercle in this situa- associated symptoms it has been thought that 
tion may be responsible. The internal secre- the polyuria is secondary to the acquired 
tion of the posterior lobe of the pituitaiy habit of drinking large quantities of fluid, 
body is disturbed. It is quite probable that But the restriction of the fluid intake to a 
slighter conditions, such as the temporary normal lev(4 should i)roduce a normal output, 
polyuria following head injuries, may depend even though causing great thirst. Instead of 
on transitory lesions of the pituitaiy gland, this, although thi^ level of excretion falls. 
As over-secretion of the gland can be prmluced it does not drop to normal, and the tissues 
by nervous stimuli, hysterical j)olyuria may become desiccated. A more reasonable view 
be due to a similar cause. It is probable that appears to be that just as the jutuitary body 
basal meningitis may produce its effect through may be irritated by meningitis or new growth, 
irritation of the gland. so it may be stimulated by its sympathetic 

(3) In the form associated with the primary nerve buj)])!}*, as described by Cushing and 
defect in the kidney, this organ is incapable others. The influence of shock and emotion 
of secreting urine of the usual concentration, in producing the disease is of interest in this 
so that a much larger quantity of wat(*r has connexion. 

to be excreted to remove normal metabolic* Symptonuitology. — The patient may wake 

products. Consequently 20 grm. (5 drachms) up one morning feeling very thirsty, polyuria 
of sodium chloride will cause a greatly increasecl from that time being established. Injury or 
diuresis in this, but not in tlie other types, fright may cause an equally sudden beginning, 
in which the concentration of thc^ urine can More commonly the polyuria comes on gradu- 
temporarily be increased ; also the whole of ally. The urine is increased more than in 
the administered salt will not be* c^xcreted diabetes mellitus, eight jiints being usually 
within twenty-four hours (Meyer). In inter- passed in a day, whilst sixteen to twenty-five 
stitial nephritis also there is a diminislied pints are not rare. It is very jiale in colour, 
capacity for secreting concentrated urine and faintly acud or neutral, and soon bec;omes 
salts, and in some post-mortem reconls of turbid and alkaline. The specific gravity may 
diabetes insipidus the condition of the kidney be only 1002 or 1003, but even this may repre- 
certainly resembles that of chronic interstitial sent an increased excretion of solids, allowing 
nephritis. It would not be easy to recognize for the greatly increased total quantity of 
a minute trace of albumin in the large quantity fluid. Occ'.asionally calcium oxalate and phos- 
of water excreted. Meyer has eIaborat<ed phate crystals and muscle sugar (inosite) may 
another test for this variety of diabetes in- be present. If a trac'c of dextrose ajqiears as 
sipidus. Theocine-sodium-acetate increases the the case develops, it is certainly of pituitaiy' 
permeability of the kidney and thus acts as origin. The skin is dry and rough and the 
a diuretic in the normal individual. In this quantity of sweat diminished. The thirst is 
type of the disease, however, an in(*reased intense ; I have known a patient drink six 
permeability of the kidney renders the excre- syphons of soda-wati^r at one time. The sub- 
tion of so much water unnec^essary, so that the jects of this disease will sometimes, if deprived 
drug may actually diminish the polyuria for of water, drink the contents of the washing 
a time. The blood-pressure is Ukely to be basin or even their own urine. Digestion is 
raised as in other lesions of the kidney. Even usually satisfactory until the general health 
^ this type the pituitary body may be re- fails, when there is anorexia. The tongue 

'^sible. Morley Fletcher has described a becomes red and glazed ; the throat and mouth 
^ 'me of infantilism with interstitial nephri- are coated with sticky mucus and the breath 
' ^ zeerudesoent rickets ; the pituitary becomes foetid. The bowels are usually con- 
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stipated, but there may be diarrhcea in the 
final cachexia ; the temperature is generally 
subnormal ; the pulse is small and easily 
compressible, except in the renal type, in which 
the artery becomes hard and the blood-pressure 
may rise as high as 150 in a child. Various 
nervous symptoms are common — lumbago, 
sciatica, muscular cramps, pruritus, hiccough, 
headache, impotence, and insomnia. Ocular 
signs and symptoms, lethargy and drowsiness, 
occur in the pituitary type. 

Diagnosis. — The condition is easily dis- 
tinguished from diabetes mellitw by the absence 
of sugar and the low specific gravity. Hys- 
terical 'polyuria is intermittent in its occurrence, 
and ac(}om])anied by other hysterical mani- 
festations. Actual measurement of the amount 
passed is necessary to distinguish the condition 
from one of mere frequency of micturition. Fraud 
can be detected by keoj)ing watch on the 
amount of fluid drunk, as it is impossible for 
anyone to continue to excrete such large quan- 
tities without drinking copiously. The most 
important point is the diiferential diagnosis 
between the different conditions causing the 
symptoms of diabetes insipidus. A Wasser- 
rnann reaction is essential. Cases with ocular 
disturbances su(;h as bitemporal hemianopsia 
and optic atrophy, and later drowsiness and 
coma, are almost certainly of pituitary origin. 
The head should alwa 3 rs be skiagraphed, the 
rays being exactly transverse to the clinoid 
[)rocesses. Enlargement of the pituitary fossa 
would settle the question. The reaction to 
sodium chloride and to thcocine-sodium-acetate 
should also be determined. In this way the 
case may be allocated to one of the first three 
groups described. If it belongs to the fourth 
category, i.e. primary polydipsia, the effect of 
cautious restriction of fluid will soon establish 
the diagnosis. 

Prognosis. -In the light of fresh knowledge 
of the various conditions causing diabetes 
insipidus, our views as to the prognosis must 
be recast. The sinister view generally held 
as to the outlook is probably based on ex- 
amples of the pituitary form, which certainly 
tend to get worse rapidly because these patients 
are generally suffering from a new growth. 
The cases of primary kidney incapacity go 
downhill, though more slowly, because of the 
progressive destruction of kidney substance. 
On the other hand, persistent polyuria depen- 
dent on specific meningitis or its results may 
last for many years, and yet in other respects 
the patient may enjoy good health. Should, 



however, the meningitis spread, the j^rognoids 
becomes that of ordinary cerebral 
Polyuria of sudden onset or following head 
injuries may subside quite rapidly. It remains 
true, however, that a guarded prognosis has 
to be given in all cases until the resjMnse 
to treatment has been determined. Death 
may occur from coma in the pituitary 
type, from ursemia in the renal type, and from 
exhaustion or intermittent affections in any 
type. 

Treatment. — In the first group, vigorous 
antisyphilitic treatment should of course be 
employed. A drachm of mercurial ointment 
should be rubbed in daily and rather full doses 
of potassium iodide given, starting with 5 gr. 
three times a day and increasing to 15 gr. or 
even more. Sometimes the best effect is 
obtained by giving full doses of iodide for a 
fortnight at a time, with intervals of a fort- 
night’s abstention. In the second group, little 
can be done beyond s 3 rmptomatic treatment. 
As in many conditions of new growth, temporary 
alleviation can be procur^ sometimes by 
iodide of potassium. If the growth appears 
to be getting larger, as evidenc^ by headache, 
vomiting, drowsiness, and increasing ocular 
signs, operation may be considered, but at 
best it is a desperate expedient. In the third 
group, measures should be taken to diminish 
the excretion of solids by the kidney. The 
amount of salt should he rigidly restricted 
and all meat extracts forbidden. The amount 
of protein should be reduced. The patient can 
be encouraged to satisfy his needs with car- 
bohydrates and fats, which will diminish his 
appetite for nitrogenous food. Meat should 
not be allowed more than once a day, and then 
only in small amounts. Tea, coffee, and 
alcohol should be prohibited. The question of 
restriction of fluid intake is an important one. 
Clearly, in the third group, to restrict fluids 
is sheer cruelty, as the ladney is incapable 
of excreting a concentrated urine. In such 
cases, the restriction is followed by loss of 
weight and a rise in the output of nitrogen 
as the deprivation of water causes a bre^- 
down of the tissues. This increased excretion 
of nitrogen in turn demands more excretion 
of water. The tissues are drained, and the 
thirst becomes intolerable. The appetite aid 
the general health will soon seriously deterioa^- 
ate. In the first and second groups restiietioiil 
of fluid, whilst not so dangerous, is usiud^ 
ineffective. In such cases, &e patient did^ 
be told not to gratify his thirst naeMsilli;^ 
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but abotild not be definitely restricted except 
on the following plan. If the fluid ingest^ 
and excreted is approximately the same, the 
amount of fluid drwk should be reduced by 
one to two pints. If this is followed by a 
diminution in the urine, the fluid can be 
further reduced every third day, but this 
procedure must not be continued after the 
urine has ceased to diminish, llalfe suggested 
this plan for the treatment of diabetes in- 
sipidus in general, but, from what has already 
been said, it is clear that it is only likely to 
be effective in the fourth group, i.e. when 
polyuria is secondary to polydipsia. 

At best the treatment must be largely 
symptomatic. Acidulated drinks, or half an 
ounce of raw oatmeal stirred into two ])ints 
of water and flavoured with lemon, are pleas- 
ant. Thirst may be temporarily alleviated by 
frequently rinsing the mouth with water with- 
out swallowing it. Whatever the origin of the 
case, tea, coffee, alcohol and salts are in- 
advisable. 

Valerian is the drug which has the greatest 
reputation in the symptomatic treatment, and 
I have found it a groat help even in the syphil- 
itic cases. As mucdi as half an ounce of the 
tincture has been given four times a day, 
apparently with success, but few ])atients 
are likely to tolerate such lioroic doses. In 
smaller amounts it may be reinforc^ed by the 
addition of some bromide of ammonium and 
5-10 min. of tincture of cannabis indica. 
Valerianate of zinc has also been used in large 
doses (15 gr., gradually increasing to 30, three 
times a day). With smaller quantities (9 gr. 
in a day) 1 have sometimes noted that while 
the output falls the intake rises, which sug- 
gests that the drug acts largely by retaining 
water in the tissues ; consequently it can 
only be effective in such cases for a short 
time. The effect of ergot (10 min. of the 
fluid extract or tincture thrice daily) is usually 
transitory, and a careful watch must be kept 
for s^ptoms of ergotism. Arsenic and iron 
may help as tonics. Electrical treatment with 
the constant current, between the nape of the 
neck and the naso-pharynx, has been recom- 
mended, but 1 have no personal experience of 
ita doing good. In the pituitary type lumbar 
puncture has afforded relief. It is clear that, 
as with prognosis, our ideas of treatment must 
undergo considerable modifleation with the 
recognition of the fact that diabetes insipidus 
is probably produced by various causes acting 
on the ptuitaiy body. An injection of 1 o.o. 


of pituitrin will check polyuria for several 
hours, but it can hardly be given so repeatedly 
as to form an effective treatment. 

W. Langdon Bkown. 

DIABETES MELLITU8. — A disturbance 
of carbohydrate metabolism resulting in glyco- 
suria, accompanied in the severer cases by 
thirst, jiolyuria, w^asting, and imperfect oxi- 
dation of fats. 

Etiology.- During a j)eriod of ten years, 
253 cases w^re admitted to the medical wards 
of St. Bartholomew's Hospital, of whom 182 
wore males. Tlierc w^ere no cases of patients 
under 5, and very few of })atient8 under 10. 

maximum incidence was between the ages 
of 20 and 30, but this is partly due to the 
fa(‘t that the disease assumes a mildc'.r form 
in later life, so that more are treated as out- 
patients. Hereditary influences appear to be 
important. Jews are specially liable to the 
disease, and families with a tendency to 
glycosuria not infr(*qnently possess a Jewish 
strain. Apart from the Jews, subjects of 
diabetes are usually of a fair or sandy com- 
ph.'xion. The disease is rare in negroes. It is 
commoner in the w’cll-to-do than in the hos- 
pital class. Mental shock, nervous strain, 
and worry often seem to determine the onset. 
Gout is regarded as a predisposing cause, but 
probably merely because elderly fat persons 
are liable to both gout and alimentary glyco- 
suria. The obesity w'hich sometimes precedes 
glycosuria is probably a sign of deranged meta- 
bolism, w^hich is compensated at first by stor- 
ing the exceiss of sugar in the blood as fat. 
Syphilis may be responsible, by producing a 
pan(‘r(^atic lesion. Injuries to the brain or 
spinal cord appear to start the disease some- 
times, but a definite intracranial lesion should 
be regarded as a cause of symptomatic glyco- 
suria rather than of true diabetes. Alcoholic 
excess produces glycosuria, usually of an amen- 
able type. “ A combination of intense applica- 
tion to business, over-indulgence in food and 
drink, with a sedentary life, seems particu- 
larly liable to induce the disease (Osier). 

Pathology. — Systematic analyses of the 
sugar in blood, which recent methods have 
made easy, show that in almost all forms 
of glycosuria there is hyperglycsemia, the 
normal O'l per cent, rising to 0*3 or even 0*4 
per cent. The exception to this is ** renal 
glycosuria,” in which, as in phloridzin poison- 
ing. there is hypoglycsemia, the kidney being 
unduly permeable to sugar. In such cases 
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there are no S 3 rmptoms, the condition being 
usually detected in the course of a routine 
examination such as that for life insurance. 
The glycosuria is slight in amount but constant, 
and is not affected by dieting. Indeed, the 
general health, which otherwise remains good, 
is impaired by strict diet. In three recent 
cases of mine of this type, the percentage of 
blood sugar was found to be 0*04. Apart from 
this, hyi)orglyc.8emia is the rule, and it may 
outlast th(' givcosuria. My own impression is 
that it generally develops as the disease pro- 
gresses, and is not an early symptom. Prob- 
ably it is a defcnsi\e mechanism adopted by 
the body to j)revent the escape of a valuable 
foodstuff. Hut its retention in the blood-serum 
has drawbacks, as indicated b«dow. 

The glands which control carbohydrate 
metabolism fall into two antagonistic groups ; 
the first consists of the pancreas, whose in- 
ternal secretion promotes the utilization of 
sugar by the tissues, and increases carbohydrate 
tolerance ; the second comprises the thyroid, 
the pituitary, and the suprarenal, the secre- 
tion of each of which mobilizes the sugar into 
the blood and diminishes carbohydrate toler- 
anc.e. The members of the second group have 
two other features in common besides this 
effect on carbohydrate metabolism ; they are 
all associated with the activity of the repro- 
ductive organs, and they all have their secre- 
tion controlled by the sympathetic. It is the 
correlation between this group and the repro- 
ductive glands that ac^counts for the influence 
of pregnancy in exciting glycosuria. 

The main role of carbohydrate in metabolism 
is to furnish fuel for muscular energy and to 
provide for the complete combustion of other 
foodstuffs, particularly the fats. 

The pancr<ias (-omes into activity when food 
is being prepared for absorption into the body ; 
its external secretion is therefore pre-eminently 
concerned in the storage of energy ; the internal 
secretion acts in the same direction. The 
action of the pancreas is anabolic and, like 
other anabolic activities, is controlled by the 
vagus, though not to the same extent as some 
of them. And as the vagus and the S 3 rmpa- 
thetic are opposite in effect when supplied to 
the same structure, we should expect that the 
sympathetic would be inhibitory to the pan- 
creas as it is to other digestive processes. The 
antagonistic group, like other structures con- 
trolled by the sympathetic, come into action 
when preparation is being made for display 
of energy. 


Sympathetic stimulation is in the primitive 
stete a preliminary to fight or flight. ** Emo- 
tion moves us, hence the name,*’ says Sherring- 
ton. Perhaps it would be more correct to 
say that emotion should lead to movement. 
But under conditions of civilization the re- 
sponse to emotion tends to be repressed, while 
preparations for that response still occur. 
Among these preparations is the mobilization 
of blood sugar, which is required for the antici- 
pated display of muscular energy, since active 
muscle consumes three and a half times as 
much sugar as renting muscle. 

Nervous energy tends to run in accustomed 
cliannels. Hence the influence of training. 
But this applies equally when the nervous 
energy is perverted ; the emotional stimulus 
may persist because the natural response does 
not occur and the increased blood sugar be- 
comes habitual. 

It is clear, then, that anything diminishing 
the secretion of the pancreas or increasing the 
secretion of its antagonists will lower sugar 
toleraiuje and may excite frank glycosuria. 
Now*, any of the glands controlling carbo- 
hydrate metabolism may, of course, become 
the seat of organic disease. But in that case 
there will be other signs besides the effect on 
carbohydrate metabolism. If the pancreas be 
defective there will be fatty diarrhoea and prob- 
ably muscle nuclei starch grains will be present 
in the stools. If its duct be obstruct^, ex- 
cess of its diastatic ferment will pass into the 
urine, where it can be identified. If its tissue 
cells are disintegrating, some of the products 
will also be found in the urine. The effects 
of hyi)ei:thyroidism are far-reaching and easily 
n;cognized. Over-activity of the pituitary may 
show itself in skeletal changes, polyuria, and 
pressure effects on the 2nd and 3rd cranial 
nerves. Clinically we know less of over- 
secretion of the adrenals in disease, but we 
might expect it to be accompanied by general 
sympathetic irritation and raised blood tension 
as well as by glycosuria. 

It must be admitted that improved diagnos- 
tic methods of recognizing signs of disease in 
these glands have not led to their being found 
in an increasing proportion of cases of clmicid 
diabetes, although f^yoosuria may accompany 
organic disease of these glands. This M to 
the promulgation of the polyglandular hynor 
thesis to explam diabetes. It was r^garaid 
as due to a loss of balance between inteisi^ 
secretions.” But how is such a loss of baf|iiii)i| 
brougjht about ? One can understwnd a 
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oi balance in a tripod if one leg is broken off. 
^en one gland is diseased the antapnists 
will show r^tively increased activity, just as 
a group of muscles will show contracture when 
their antagonists are paralyzed. But when none 
of the glands is organically diseased, it seems 
to me that the only way in which a loss of 
balance can be produced is through a disturbed 
innervation. And it is clear that sympathetic 
irritation will at the same time diminish the 
activity of the gland which ])romotes sugar 
utilization and increase the activity of the group 
of glands which throw sugar into the blo^. 

No explanation of diabetes is adequate which 
leaves the sympathetic nervous system out of 
account. 

Allen, although one of the most convinced 
supporters of the pancreatic origin of diabetes, 
admits that diabetes may juoceed to a fatal 
issue and still leave the pancreas as good as 
normal. He is, therefore, obliged to postu> 
late the existence of some nervous action, 
which is, as he says, more probably irritative 
than paralytic. Such an irritative action of 
the sympathetic would, as I have show^n, 
supply the requirements of his j) 08 tulate. As 
the effect of the sympathetic is less pronounced 
in diminishing the activity of the pancreas than 
in increasing the activity of its antagonists, 
it does not seem likely that its action would 
be confined to the pancreas, especially when 
we remember that the sympathetic nervous 
system is anatomically designed to produce 
widespread effects. Alien is opposed to the 
idea of an antagonism between the pancreas 
and the other group, although his ow n experi- 
ments appear to me to support that hypo- 
thesis. 

No attempt has here been made to draw a 
hard-and-fast rule between g]y(‘.osuria and 
diabetes, for, apart from renal glycosuria, it 
is doubtful if such a distinction can or ought 
to be made. A normal individual may pass 
sugar after ingestion of 150-200 grm. (4|-6^ 
oz.) of sugar at one time, but a man who 
passes sugar after the free taking of starc h 
is virtually a diabetic ” (Naunyn). Every 
grade between alimentary glycosuria and severe 
diabetes exists, and a mild case may become 
severe. Unfortunately it is less common for 
a severe case to become milder. 

The realization of the significance of aceto- 
nuria has profoundly modified our concieption 
of diabetes. If the body is deprivesd of carbo- 
hydrates, or is unable to utilize them, it has 
to live on its fats to a considerable extent. 


In the absence of carbohydrates the fats arc 
incompletely oxidized to diacetic acid, the 
source of the acetone in the urine and breath. 
According to Hurtley, the formation of )Cf-oxy- 
butyric acid is an attempt on the part of the 
body to combat the toxic effect of diacetic 
acid by converting it into a more saturated 
and less poisonous form. Thest^ abnormal 
acids stimulate a j)rotective formation of 
ammonia by the tissue proteins, and are there- 
fore excreted partly as ammonium salts, 
nitrogen being lost thereby. They also com- 
bine with metals, and thus drain tlic body of 
(;alcium and magnesium. The similarity be- 
tween diabetic comA and the results of the 
experimental injection of acid is so close that 
it is not surprising that the symptoms of coma 
have been referred to acid intoxication, especi- 
ally as abnormal acids are known to be present 
in the circulation, although the (comparative 
failure of alkalis to relieve the coma has been 
admitted. Yet in coma the alkalinity of the 
blood need not Ixi reduced, and the exp(Ti- 
meiits of llurtley and Trevan show that dia- 
cetic acid is toxic apart from its acidity. Thus 
sodium diacetate wdll produce the symptoms 
of coma. It is this intrinsic toxicity of the 
diacetic acid which stimulates the respiratory 
centre, producing the characteristic air-hunger, 
which leads to sufficient over-ventilation of 
the lungs to reduce the in the alveolar 
air from the normal 5 ])cr ccemt. to 3 per cent, 
or lower. The acidosis resulting from the 
formation of diacetic acid may thus even be 
over-compensated by (1) protective ammonia- 
formation, (2) increased excretion of acid, 
(3) increased ventilation of the lungs, and yet 
coma may su])ervene. Although the formation 
of diacjetic acid occurs in a numlxT of condi- 
tions having in common the non-assimilation 
of carbohydrates, the comj)ensatory measures 
adopted by the body are usually adequate to 
jirevent toxic; symi»toius except in diabetes. 
The large consum[)tiori of protein and fat 
formerly advocated in the treatment of dia- 
bet(is is now recognized as a potent excitant 
of coma. 

Morbid anatomy. Necropsy sometimes 
reveals very little. The blood is generally un- 
duly bright in colour, and may often show' 
abundant globules of fat or lipoids, which 
rise to the surfa(*(;, funning a creamy layer 
(lipeemia). This exetiss of fat may even pro- 
duce fat-embolLsiii in the pulmonary vessels. 
Gross lesions of the brain are evidence of a 
symptomatic glycosuria rather than of true 
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diabetes, but there may be multiple peripheral 
neuritis or sclerosis in the posterior columns 
of the spinal cord. The heart is small unless 
there has been arterio-sclerosis also. If there 
is peripheral gangrene the vessels generally 
show arterio-sclerosis. There is no constant 
alteration in the liver, except in the rare con- 
dition of bronzed diabetes, when it is large and 
cirrhotic. The pancreas may show no change, 
even microscopically, but interstitial pancrea- 
titis with hyalin degeneration of the cell 
islets is comparatively common. The stomach 
may be dilated from habitual drinking of much 
fluid, and the rectum is generally loaded with 
fseces. The kidneys are often hypertrophied, 
and may be fatty. 

S 3 rmptO]ziatoloOT« — Though, exceptionally, 
the onset of the disease apjiears to be attri- 
butable to shock, it is usually insidious. Con- 
sidering how frequently the condition is first 
discovered by examination for life insurance 
or as the result of ocular trouble, we are 
justified in concluding that it usually exists 
for some time before causing symptoms. 
Probably the glycosuria is intermittent before 
it becomes persistent. Thirst, polyuria, and 
wasting are the leading symptoms. The urine 
is increased to about four })ints in the mild 
cases, and may amount to eight or ten pints 
in the severe. It does not attain the extreme 
limits often found in diabetes insipidus, and 
gly<50suria can exist without polyuria. The 
urine is clear and pale, sometimes with a slight 
greenish tinge. The specific gravity is usually 
between 10^ and 1045, but it must be empha- 
sized that a low specific gravity does not 
exclude glycosuria. Failure to recognize this 
truth frequently leads to glycosuria being 
overlooked. There may be various reducing 
substances present in the urine, such as glycu- 
Tonic acid, uric acid, and kreatiiiin, Insides 
other sugars than dextrose. If, however, equal 
quantities of boiling Fehliiig's solution and 
urine yield an orange precipitate on mixing, 
without reboiling, dextrose is almost certainly 
present. Confirmation may be obtained by 
boiling ten parts of the urine with one part 
of Nylander’s reagent for two minutes, when a 
black precipitate indicates sugar. To estab- 
lish beyond doubt that the sugar is dextrose 
it is occasionally necessary to apply the fer- 
mentation, polarimeter, or osazone tests. The 
amount may be estimated by Fehling’s method 
or by fermentation (see Urine, Examination 
of). These quantitative methods are suffi- 
ciently accurate for clinical purposes. Of 


the improvements on Fehling*B method, I 
gard Benedict’s {see Urine, Examination or) 
as the quickest and simplest, while Citron’s is 
probably the most accurate. 

The amount of sugar varies greatly; the 
excretion of 200 grm. (3,000 gr.) in a day would 
indicate a severe case, but larger quantities than 
this arc not at all common. It is essential that 
the presence of diacetic acid should be looked 
for (see Urine, Examination of). It is doubt- 
ful if acetone is present in more than traces in 
the urine. Wasting is present in the severe 
cases, and diacetic acid is certain to be found, 
since the patient is living on his fats. The 
prognosis is then more serious. 

A raw, glazed tongue, denuded of its super- 
ficial epithelium, is typical of severe diabetes. 
Less commonly, especially in stout subjects, 
a black fur forms towards its base, the so- 
<5all<‘d ‘‘ hairy ” tongue being product. Den- 
tal caries is very liable to occur, and the 
saliva may be acid instead of alkaline. The 
breath may smell of acetone, and a sweet 
heavy odour is not uncommon. The patient 
may complain of a sweet taste in the mouth. 
Usually the appetite and digestion are good, 
and thvi former may be voracious, enabling 
the patient to tolerate the monotonous diet. 
If severe symptoms of acid dyspepsia occur 
with glycosuria there is probably a definite 
pancreatic lesion. Owing to the loss of fluids, 
the skin becomes harsh and dry, the hair thin 
and the nails brittle. Often there is a flush 
on the cheeks which spreads to the roots of 
the hair. In spite of the diuresis, the heart 
does not usually hyptsrtrophy nor does the 
blood-pressure rise. The oases in which there 
is hypertrophy of the heart with high blood- 
pressure, albumin as well as sugar in the 
urine, fall into a separate category. 

Muscular weakness is common, and fatigue 
is readily induced. Mentally there is us^lly 
depression, and the patient is sometimes irrit- 
able and suspicious. 

Complications^ — Important changes may 
occur in the skin. Carbuncles or crops of 
boils are common, and the former are danger- 
ous. Indurated, rounded, or conical swellings 
of a dull-red colour with yellow tips, to which 
the name of xanthoma has been given, i^y 
appear. Gangrene is apt to follow slight 
injuries, particularly in older subjects, in Whom 
also arterio-sclerotic changes are almost in* 
variably found, the combination of a defeoh ' 
tive blood supply with saccharine tusiW 
affording an excellent medium .for baotf^elK. 
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Perforating ulcers may form in the feet when 
neuritis is present. Little centres of necrosis 
may start in the sweat-glands about the ankles 
or dorsa of the feet, and, unlike perforating 
ulcers, may develop while the knee-jeiks arc^ 
still present. Pruritus vulva? may be the first 
symptom to call attention to the glycosuria ; 
it is set up by yeast and ot})er organisms 
which flourish in the saccharine urine. It 
causes great discomfort, and may l(‘ad to 
eczema and troublesome dermatitis. Palaiiitis 
in men is less common. 

The nervous system generally becomes 
aflected in severe cases. Neuralgic jmins in 
the arms and legs are v(?ry common, and th(?re 
may be definite )»eri])heral neuritis witli loss 
of knee-jerks. Far less (‘ommonly the neu- 
ritis assumes a seven? form and imitates tabes : 
lightning pains, ataxia, crises, Joss of reflexes, 
and perforating ulcers all occurring. The 
pupil, however, is usually s])ar(‘(l. Jlcgencra- 
tion of the j)osterior columns may be found 
post-mortem in such cases. Occasionally a 
laryngeal palsy results from neuritis. TJie 
mental alteration described above? som(?times 
deepens into insanity. 

Of the organs of special sc use, tlie eye* is 
the most likely to suffer. Ophthalmoplegia 
may occur and is apparently due to neuritis 
of the third nerve. The ])rognosi.s is not 
serious. A soft cataract may form. Sudden 
amblyopia or a central scotoma may develop. 
This is nearly always in smokers, even though 
they may have been quite moderate, so that 
it is probably due to the combined action of 
diabetes and tobacco. Wh<?n tobac(‘o am- 
blyopia occurs in a moderate smoker it is well 
to examine for glycosuria. Lipsemia may be 
obvious in the retinal vessels. Retinitis with 
hffimorrhages may be found ; although this is 
more likely to occiir when there is a kidney 
lesion as well, it mav arise in simple diabetes. 

biabetic collapse . — Sometimes the patient 
suddenly has an alarming collapse. There is 
pronounced cyanosis, while the pulse becomes 
small and very frequent. The patient becomes 
drowsy and may die within a few hours, and 
yet there may be no evidence of acid intoxi- 
cation. B. T. Williamson, who has called 
special attention to this dangerous complica- 
tion, attributes it to myocardial degeneration. 
It is commonest in elderly subjects. 

Beqiiniionr complleationi are always danger- 
ous in diabetes. Even if the crisis is success- 
fully passed in pneumonia, gangrene of the 
hing may follow. Phthisis is a common com* 


plication, and generally nins a rapid broncho- 
pneumonic course : the sugar may disappear 
from the urine spontaneously as the tuber- 
culosis advances. 

Renal complications. — Albuminuria is fre- 
qu(?nily associated with glycosurin. If the 
glycosuria is accorai)anied by hypoglyca?mia 
it has little significance. In gonty ” glyco- 
suria there may bo raised tension, cardiac 
]iyj)crtro]diy and albuminuria. Alcoholic ex- 
cess not infrequently leads to the combination 
of glycosuria and albuminuria. If the alcohol 
is rcstrict(?d tJie glycosuria tends to clear up, 
tliongli the albuminuria may prove more re- 
fractory. On the other liand, prolonged glyco- 
suria is very aj>t to load to albuminuria, due, 
ac{?ording to Pavy, to irritation of the kidney. 
"J’he appearanc'c of casts without albumin in 
the urine of a diabt‘tic patiiuit is always seriou.s, 
and is regarded as a warning of (u>ma. 

Glycosuria in pretmancy. — Diabetes generally 
c-ausfis amenorrlima. and conception is rare. 
When it occurs the fa?tus is likely to die, and 
hydramnios is often present. It is therefore 
unnecessary to (onsider the interests of the 
child as against tliose of tin? mother, and un- 
satisfactory spn]?toms warrant a termination 
of the pi’cgnancy. It is essential to be .sure 
that the diab(‘te.s preced(?d gestation, since 
glycosuria of a miich more amenable type may 
be due to pregnancy itself, clearing up after 
delivery, and i>erhaps recurring with subse- 
quent pregnancies. Though usually of favour- 
able ])rognosis, it may lead to true diabetes. 

Many of the symptoms of diabetes are pro- 
duc(?d by the hyi)erglyc«?mia. This causes a 
rise of osmotic j>rcssure in the blood which 
drains the tissues of fluid ; ln?nce the thirst 
and j)olyuria. Hyperglycemia is generally be- 
lieved to cause the neuritis, and there is no 
doubt that the serious skin infections are due 
to the saccharine condition of the tissues. It 
is j>robably also a factor in inducing cataract. 
Diabetic coma, however, is the result not 
of hyperglyceemia but of the toxic action of 
diaeetic acid. 

Coma may terminate the case at any age, 
but it is (iommoner in the young. Careful 
attention should be paid to premonitory 
symptoms, as it is possible to do much to 
avert coma, whereas nothing really effective 
can be done when it has fully developed. 
Clinical pathology has provided us with two 
valuable indications, the diminution of alveolar 
GO2 and the rise of ammonia nitrogen. The 
lormalin method is a fairly simple way of 
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estimating the latter. I have never known a 
patient sink into coma if the ammonia remained 
consistently low, i.e. under 1’5 gnn. of ammonia 
nitrogen a day ; but when, despite treatment, 
the ammonia increases to 3 grm., the patient 
is liable to coma at any time, and a rise to 
4 grm. is an almost certain indication of its 
rapid onset. Sometimes there is a sudden fall 
in the excretion of sugar. To restrict a 
diabetic’s diet suddenly to protein and fat 
is to court this disaster, especially if lie is kept 
entirely in bed at the same time ; on the other 
hand, immoderate muscular exercise may be 
responsible for the catastrophe. A bilious 
attack ” may be a premonitory symi)iom, 
whilst epigastric pain or a burning sensation 
in the throat is very suggestive. Obstinate 
constipation is common, and a carbuncle may 
excite it. The patient becomes drowsy, and 
the characteristic dyspnoea, or air-hunger, 
declares itself. He soon loses consciousness, 
his respiration being deep and sighing. The 
face is jiale, not cyanotic, the extremities are 
cold, and the temperature is suhnormal. The 
pulse is small and frequent. The odour of 
diacetic acid in the breath, which has been 
compared to that of apples packed in hay, 
is very marked. That of acetone is more 
acrid and disagreeable. Death generally occurs 
within forty-eight hours of the onset of coma. 

Diagnoiif. — The first point to be deter- 
mined is whether a reducing substance found 
in the urine is really dextrose. Confusion is 
not likely to occur if the precautions described 
above are observed. Glycoronic acid may 
cause a reduction, but does not ferment. It 
is usually jiresent as a result of the adminis- 
tration of some drug, such as opium, chloral 
or camphor. I have found it after codeia. 
It is easy to see how this may cause mistakes. 
Of other sugars than dextrose, the commonest 
is lactose, which is often present in the later 
months of pregnancy, during lacjtation or at 
its termination. It does not ferment within 
twenty-four hours, and yields an osazone with 
considerable difficulty. Lssyulose seldom occurs 
by itself, though there is lowered tolerance of 
leevulose in diseases of the liver. Maltose is 
seldom found, whilst pentose, which is a sign 
of an inborn error of metabolism, is extremely 
rare. If the reducing substance is dextrose, we 
must exclude temporary glycosuria due to head 
injuries, administration of amesthetics or excess 
of th 3 rroid or suprarenal extract. The symp- 
tomatio glycosuria of cerebral tumours, acro- 
megaly, exophthalmic goitre, and diseases of 


the pancreas must also be excluded. Aite 
cerebral haemorrhage the urine is apt to oou- 
tain sugar, and if the patient is brought coma- 
tose to a hospital, the diagnosis of diabetic 
coma is very apt to be made. The mistake, 
can readily be avoided by testing for diacetic 
acid, which will always be present in diabetic 
coma, but not in a recent cerebral haemorrhage. 

If the amount of sugar passed, though small, 
does not yield to dieting, “ renal ” glycosuria 
may be suspected, and the sugar in the blood 
should be estimated. 

Prognosis. — lu general terms, the younger 
the i>aticnt the more rapid the course, though 
von !Noorden has described some cases of 
amenable glycosuria in children after measles, 
dijditlieria, and tonsillitis. It is extraordinary 
how well a child with diabetes may seem 
until the onset of coma. The presence of 
acetonuria always increases the gravity of the 
prognosis, since it shows that the metabolism 
of proteins and fats is also disturbed ; but 
it is not the case, as was formerly thought, 
that acetonuria in diabetes foretells death 
within two years. A high ammonia output 
is of more significance than a deep colour 
with the nitro-prusside test. From the age of 
40 onwards the disease runs a milder course. 
After this age, if there is not wasting or aceto- 
nuria, if the knee-jerks are present, if moder- 
ate exercise diminishes the glycosuria, and if 
there is a satisfactory response to dieting, the 
patient may live w'ith care for many years. 
Under 40 the outlook is always unfavourable, 
and patients under that age who progress 
satisfactorily are probably sufiFering from some 
temporary cause for gly(;osuria or from the 
renal type. Under neither of these conditions 
would acetonuria be found. In the renal type 
there are no symptoms, the condition being 
discovered accidentally or on examination for 
life insurance ; the blood sugar is always very 
low ; and glycosuria is persistent, under 2 per 
cent., and is not diminished by dieting. As a 
precautionary measure such patients should 
not take sugar, but starch need not be pro- 
hibited, and they should be re-assuied. 
my own experience I am sure that such cases 
are not uncommon. 

Modem methods of treatment have consider- 
ably improved the prognosis of diabetesi. 
Poulton found that at Guy’s Hospital, whezeag 
formerly the mortality during the first jear 
of the disease was 16*9 per cent, it is now ob^ 
5*4 per cent. ; the averan mortality-rate it 
all cases admitted has been reduced fiswil 
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23 per cent, to 7-7 per cent. ; and whereas 
only 9-8 per cent, were formerly made free 
from eager even for a day, now 73.5 per cent, 
can be rendered free for longer or shorter 
periods. Moreover, we have learned that coma 
is more generally due to faulty dieting with 
excess of protein and fat, than an essential part 
of the disease. 

Is diabetes ever curable ? As Garrod points 
out, in reported cases of cure there is seldom 
satbfactory proof that the reducing substance 
was dextrose. Some have probaldy been 
examples of a transient pancreatitis. Hyj)er- 
glycmmia and lowered sugar tolerance outlast 
the glycosuria, and it is necessary to be sure 
that they have (leased for at least two years 
before pronouncing a case to be cured. Such 
(»ses do occur, but so rarely that wc are not 
justified in holding out this prospect to our 
patients. Although they should not be dis- 
couraged, it should be made clear to them that 
the chances of their being able to resume a 
normal diet are remote. They are uninsurablc 
lives, and their liability to death from inter- 
current diseases is great. 

Treatment. — ^Diet remains the sheet anchor, 
but although limitation of the carbohydrate 
intake plays an important part in the treat- 
ment of diabetes, it (ioes not comprise the whole 
of it. Diabetes is characterized by a wasteful 
metabolism, and the quickest way of forcing 
metabolism to adopt economical linejs is to 
cut ofE supplies. A proof of this is the rapid 
fall in the output of nitrogen as soon as no 
food protein is taken. It is inviting disaster 
suddenly to cut off the intake of carbohydrate, 
which normally constitutes about 70 per cent, 
of ordinary diet, and to increase the protein, 
which quickens metabolism, and the fat, 
which, being incompletely oxidized in the ab- 
sence of carbohydrate, gives rise to toxic acids. 
Coma is the clinical expression of this disaster. 

Formerly we were on the horns of a dilemma, 
for if carbohydrates were not adequately re- 
stricted the disease progressed, if they were 
restiicted too quickly toxic s} 7 nptoms might 
ensue. The discovery, made independently by 
Allen in America and Graham in London, 
of the value of alimentary rest has revolution- 
ized the treatment of diabetes. The value of 
an occasional fast had been recognized, but 
it did not form part of a scheme for system- 
atic, re-education of the assimilative powers of 
the body. 

One lesson we have had to learn from the 
War is that we can balance our metabolism at 


a much lower level than we previously thought 
possible. And what may be but a passing 
phase for the normal individual must remain 
a permanent state for the diabetic. He must 
be j)ermanently underfed. If he can balance 
his metabolism when the calorie value of his 
food is adequate to maintain life and a fair 
display of energy, the outlook is good ; if he 
(-annot acquire a balance until the intake s 
reduced too much for this, the outlook is bad. 
This is the rationale of the fasting treatment 
of diabetes. It is not difficult temporarily to 
rid the urine of sugar, but it may be difficult — 
nay, im[)oasible — to keep it free when the diet 
is increased to anything like the level to main- 
tain life. It will be noted that this treatment 
does not attack the underlying cause of the 
disease, nor have we as yet any means of so 
doing. Indeed, the disiiase often progresses, 
though usually more slowly, during the treat- 
ment. 

In essentials Allen's and Graham’s methods 
are the same, though the latter is the less 
drastic and. in my opinion, is the less apt 
to disturb the general health. 1 therefore give 
the details of this plan. 

(iUAHAM’S METHOD (Slightly Modified) 
Two Hungkb Days 

Tea and coffee as desired, and 500 c.e. of bovril 
and broth, made without vogetahJeK, divided into 
two equal portions. Water or lemonade, sweetened 
with saccharine, (»n be taken nd lib. 

Two Vbqetable-and-Eoo Days 

Breakfast , — Two scrambled eggs, with tea or 
coffee. 2 oz. (50 grm.) of lettuce, watercress, or 
tomato. 

Lumh , — 8 oz. bovril or broth. One poached egg 
on spina/;h. Any green vegetables, with 1} oz. of 
butter. The total amount of the vegetables for 
the meal to be 6 to 8 oz. 

Tea . — Tea or coffee, lettuce, watercress, or 
tomato, 50 grin, or 2 oz. 

Dhu^r , — 8 oz. bovril or broth. 2 eggs, cooked 
as desired — e.g. as savoury omelette. 6 to 8 oz. 
green vegetables, with Ij oz. of butter. Water or 
lemonade as desired. 

This diet has a calorie value of 1170, and a carbo- 
hydrate intake* of about 10 gnu, 

Lauder Diet 

After two vegetable-and-egg days, add 50 grnu 
of meat or 100 grm. of fish. Tliis raises the calorie 
value to about 1300. 

Two days later add 50 grin, of bacon at breakfast 
and omit one egg. 

Add another 10 grm. of butter to the vegetables. 
The calorie value is now 1595. 
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Two days later, add 50 grm. of sardines at lunch, 
and omit one egg, or if the fish has previously been 
given, omit this and add 100 grm. of meat. The 
calorie value is now 1635. 

Two days later add 50 grm. of ham and omit 
another egg. The calorie value is now 1795. 
The quantities of sardines and ham may bo doubled 
if the patient is hungry and the degree of acetem- 
uria is slight. This brings the calorie value up to 
2145. 

It will be noticed that it takes twelve days 
for this diet to reach the top of the ladder. 

H the patient is free from sugar when at the 
top of the ladder, add either i(X) c.c. of milk 
(= 4 grm. carbohydrate) or 10 grm. of bread 
(5 grm. of carbohydrate). Increase by the 
same quantity every other day until the limit 
of carbohydrate tolerance is reached. If the 
jjatiimt is not sugar-free when at the top of 
the ladder, repeat the whole process. 

In general terms, I give two consecutive 
vegetable-and-egg days once a fortnight, and 
two hunger days, followed by two vegetable- 
and-egg days, once a month, returning to the 
standard diet, as determined for the particular 
patient, immediately after these days. But 
the details of the after-treatment must depend 
on the individual case. Rest in bed is advisable, 
at any rate till the calorie value of the food 
reaches 2,000. 

It will be noted that the more modem treat- 
ment of diabetes does not diminish our difficul- 
ties with regard to bread. As Osier says : “ Most 
of the gluten breads are unpalatable, and the 
rest are frauds.” I distrust all diabetic breads 
for which, while it is admitted that they are 
not carbohydrate-free, it is claimed that they 
can be assimilated by the diabetic. I have 
frequently found that such claims are un- 
justified, and the patient, believing that he 
can take such bread freely, often increastis liis 
glycosuria. 

Some such breads contain very little less 
(carbohydrate than ordinary bread, and are 
much more expensive. On the other hand, a 
bread which is really free from starch, such as 
Callard’s Casoid (or Callard’s Kalari biscuits), 
is very rich in protein, and on the modern 
plan of regulating the protein intake, this 
oilers difficulties. An ounce of the new Casoid 
bread contains about 9 grm. of protein, and 
this must be taken into account in constructing 
the dietary. 

On the whole, it is better to accustom the 
patient, if possible, to do without bread and 
get the required bulk of food from green 
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vegetables, then allowing the small amouat 
of ordinary bread permitted by the carbo- 
hydrate tolerance, when it has been deteor- 
mined. 

In order to afiord some variety in the diet 
I am accustomed to give the patient a table 
of carbohydrate equivalents, showing the total 
amount of carbohydrates permitted. 

Tabi^e of Carbohydrate Equivalents 


Bread 

Weight 

1 07.. 

Orm, 

Carbohydrate 
.. =16 

Potato 

1 oz. 

.. = 8 

Milk 

5 oz. 

.. = 6 

(Jreen peas 

2 oz. 

.. =10 

Apj)lc?B 

2 02. .. 

.. =10 

Artichoke 

2 oz. 

.. =8 


If, for example, the patient’s carbohydrate 
tolerance has been determined as 50 grm. per 
day, allowing for the fact that the “carbo- 
hydrate-free ” diet contains 10 grm. of carbo- 
liydrate, the })atient is allowed to select not 
more than 40 gmi. from any of the articles in 
the above table. Sudden relaxations in diet 
are always dangerous. 

Control of acidosis. — This is now chiefly 
eflected by so regulating the diet as to diminish 
the intake of protein and fat while allowing 
su(^h carbohyclrate as is tolerated. Many 
substances liavc been tried to determine 
whether they can replace carbohydrate in 
mc'tabolism. Citric acid, glutaric acid, gly- 
cerin, and alcohol can all do so to some extent, 
(citric acid is contained in the lemonade which 
it is advisable for a diabetic to take, and this 
is generally appreciated when thirst is severe, 
(.-itrates should be added to the alkaline mix- 
ture described later, with the same object. 
Hirschfeld has obtained good results from 
glycerin. Alcohol certainly seems effective in 
some cases. It is both a source of energy and 
anti-ketonuric. The risks of the alcohol habit 
must be taken into consideration in each indi- 
vidual case, and not more than 1-2 02 . of pure 
spirit allowed a day. As has already been men- 
tioned, alcoholic excess will actually excite 
glycosuria. Malt liquors, sweet wines, cham- 
pagne and liqueurs must not be taken. In 
some cases a baked apple will diminish the 
acidosis. 

The newer methods of treatment make 
administration of alkalis to neutralise the adds 
less necessary. Moreover, we place leas 1 % 
liance on them since we realiM that 
neutralized diacetates are toxic. BtiO, lilbililf^ 
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the total acidity of the urine and the ammonia 
remain high, alkalis may be of some help. 

Normally, 2 dr. of bicarbonate of soda shoiild 
render the urine alkaline for twenty-four Lours. 
If excess of acid is being formed this is not 
enough. In some cases it is impossible to 
make the urine alkaline, whatever the dose of 
alkali. If the condition improves under treat- 
ment, the urine will become alkaline and the 
amount of alkali may be gradually diminished 
without return of the acid reaction. It is 
better not to give sodium alone, as is often 
done, for the tissues are losing other ])as{*.8 
as well, particularly calcium, wliich is an addi- 
tional factor in acid intoxication. I employ 
the following mixture based upon the relative 
proportions of the metals normally present 
in the urine : — 

'R/ Sod. bicarb, ^i- 

Pot. cit. gr. XXX. 

Calc. carb. gr. iii. 

Mag. carb. gr. iii. 

Aq. ad §i. 

Half an ounce of this is given three times 
a day or increased to ounces doses ever}’ three 
hours according to the severity of the case. 
It does not matter if the intensity of the 
diacetic reaction is temporarily increased ; 
this merely means that the acid i.s being ex- 
creted more readily in combination with these 
metals instead of with the ammonia obtainc^d 
by breaking down proteins. 

Drags. — Apart from th(i alkaline treatment 
for acidosis, it cannot be said that drugs ])lay 
a very useful part in tlie treatment. 0])ium 
and its derivatives may certainly diminish 
glycosuria, probably by diminishing the general 
metabolism. Codeia is the favourite j)repara- 
tion, and is given in J-gr. doses three times a 
day, which may be increased until the jiatient 
is taking 3 or 4 gr. a day ; it is best i)rescribed 
in a pill with J gr. each of extract of cascara 
and extract of nux vomica to diminish its 
constipating tendency. It should not b(? used 
as a routine, but when the glycosuria has been 
diminished as much as jKjssibJe by <liet, the 
fall may be continued by the use of tliis drug. 
Patients occasionally show marked intoler- 
ance of it. Salicylates sometimes definitely 
diminish glycosuria, but have the disadvantage 
of masking the iron reaction for diacetic acid. 
Trypsinogen, calcium iodide, sumbul, and ura- 
nium nitrate have all been found of little 
avail, and organotherapy has been a failui-e. 
Considering the nature of the disease, it is 
not to be expected that drugs would have any 


real effect upon it. Tirard finds that saline 
aperients may diminish the sugar for a time. 
In general, anything which increases the 
digestion of starch, such as diastase, tends to 
increase glycosuria, by raising the blood sugar 
more rapidly. 

Climatic and spa treatment. — Generally speak- 
ing, diabetics do better in a moderately wann 
clinmte than in a cold. A long journey is a 
severe tax, and should not be lightly advised. 
Carlsbad, Marienbad, and Ncuenalir have a 
great reputation for the treatment of glyco- 
suria in stout subjects. The mild regime of 
the Hennitage at Evian suits some ca-ses well, 
and Mondariz, in Spain, has a national re- 
putation which is likely to 8]>rcad. 

Treatment of complu»tions. Diabetic coma, 
— On the first indication of coma it is advisable 
to have the rectum cleared and 3 per cent, 
of bicarbonate of soda with 4 per cent, of 
la?vulose given by gravitation enema until a 
litre of fluid has been administered. The diet 
should be relaxed by the addition of two 
|)ints of milk with any other form of carbo- 
hydrate for which the patient has shown a 
limited tolerance. When the patient has once 
become comatose a tpmj)orary rally is the most 
that (‘an be hoped for ; even this may be of 
value in order to enable him to sign a will 
and t o recognize his fritmds. From the median 
])asilic vein lO-lT) oz. of blood should be re- 
moved, and then 30 oz. of normal saline con- 
taining 2 per cent, of sodium bicarbonate may 
be slowly infused at rather above body tempera- 
ture. This may be repeated in the other arm 
four to six hours later. There is sometim(*s 
striking imj>rovement, but only for a short 
time. Sonudimes 2 per cent, of laevulose is 
added to the fluid, but I am not convinced of 
its advantages wlien the patient is actually 
(romato.se. 

The vein should be cut down on, and no 
attemid made to introduce a needle into it 
through the skin, because of the collaj)sed 
condition of the vessel. 

Diabetic neuritis . — The best treatnnmt is to 
dimini.sh tlie Ijy 2 )erglyc 8 emia on wliich the 
neuritis depends. Act^to-salicylic acid may 
relieve the jiains very considerably. Ioniza- 
tion, electrical baths, and massage are of great 
help when t(;nd(‘rneHS has subsided. 

Perforating nicer . — ^All pressure must be taken 
off, and the part completely rested, any sodden 
epithelium being removed and the ulcer washed 
witli some antiseptic such as flavine, a satur- 
ated solution of picric acid, or equal parts 
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of warm water and 10 vols. j)er cent, of hydro- 
gen peroxide two or three times a day. It is 
then well dusted with equal parts of zinc oxide 
and boric acid. Later, healing may be pro- 
moted by an ointment of 5 per cent. Scarlet 
R. in vaselin. 

Gangrene . — It will generally be found that 
arterio-sclerosis is present as well. Early 
amputation is indicated in cases of moist gan- 
grene, as it tends to spread rapidly. There is 
not the same need for haste in the dry form ; 
it spreads less rapidly, and a definite line of 
demarcation will appear. Before operation, 
local treatment should be carried out on the 
same lines as for perforating ulcer. However 
desperate the condition may appear, operation 
should not be refused, since the results as to 
life are sometimes surprisingly good. 

Carhumle sliould be treated on ordinary lines. 

Pruritus vuIvcb will subside if the glycosuria 
can be controlled. Frequent bathing, with 
subsequent applications of a lotion composed 
of J dr. glycerin of tannic acid and of sul- 
phurous acid in an ounce, of distilled water, 
is the best local measure if it can be borne ; 
it prevents fermentation in the. saccharine 
urine which excites the pruritus. An oint- 
ment of 10 gr. of menthol in an ounce of 
vaselin, or a lotion of 40 min. of chloroform 
in an ounce of distilled water, may also help. 
Liquid parallin I have found ustUul, while a 
dose of X-iays is sometimes very helpful. 

W. Lang DON Bkown. 

DIABETES, PHOSPHATIC (see UuiNJh:, 
Examination of). 

DIACHYLON POISONING Poisons 
AND Poisoning) 

DIAPHRAQMATIO HERNIA (see Hku- 
NiA, Abdominal). 

DIAPHRAQMATIO PLEURISY (see 
Pleurisy, Diaphragmatic). 

DIARRHCEA. — Mere frequency of defesca- 
tion is not diarrlnna, for this may even be 
associated with constipation. The bulk of 
faeces excreted in twenty-four hours is generally 
excessive, but this again is not an essential 
factor, as excessive faeces are occasionally 
formed when the passage through the ali- 
mentary canal is not abnormally rapid The 
one essential factor in diarrhoea is the abnor- 
mally ra]>id passage of the food-residue through 
the alimentary canal. 

Etiology. 1. Exeessive stimulation of motor 


activity. — The most common cause of diarrhoea 
is the presence in the food of excess of the 
mechanical and chemical stimulants of in- 
testinal activity. Thus over-indulgence in 
green vegetables, in salads, and still more 
frequently in fruit is a familiar cause. Chemi- 
cal irritants may also be swallowed in decom- 
posing food, as in some cases of meat- and 
cheese -poisoning, but food -poisoning more often 
causes diarrhoea by giving rise to a bacterial 
infection of the intestine than by the intro- 
duction of toxins already present in the food. 

Diarrhoea often results from the habit of 
taking aperients, either in excess of what is 
required for the correction of chronic constipa- 
tion or even when the bowels, left to them- 
selves, would act quite normally. 

Chronic diarrhoea is most commonly due 
to excessive fermentation of carbohydrates 
or putrefaction of proteins. In many cases 
this is a result of a definite infection with 
some pathogenic organism, the efiect of which 
depends upon whether its activity causes 
fermentative or putrefactive changes. The 
infection usually gains access to the intestines 
in contaminated food or water. Acute diar- 
rhoea is generally the immediate result, but it 
often becomes chronic, or it disappears tem- 
porarily and leads to recurrent acute attacks, 
which are often separated by periods of con- 
stipation. In some cases the infection is de- 
rived from pyorrhoea alveolaris or some septic 
focus in the nose or pharynx, and in rare cases 
chronic appendicitis is the source of a chronic 
infection of the colon. Excessive fermentation 
and putrefaction also result when for any 
reason the digestion of carbohydrates or 
proteins respectively is deficient. In inflam- 
matory conditions of the intestines excess of 
protein, liable to undergo putrefaction, is 
derived from the exudation. 

Diarrhoea is sometimes gastric in origin. 
This gastrogenous diarrhesa occurs whenever the 
gastric juice is defleient or absent. An abnor- 
mal number of organisms reach the intestines 
in these circumstances, as the partial protection 
afforded by the bactericidal action of the hydro- 
chloi'ic acid in the stomach is lost. As the 
connective tissue of meat and the cellulose of 
vegetables are normally softened by the hydro* 
chloric acid of the gastric juice, undigested 
lumps of meat and fragments of vegetable leave 
the stomach and pass through the small 
testine to the colon, where they are liaHe 
to undergo bacterial decomporition and to 
rise to diarrheea. The irritation of the maieeit|: 
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membrane of the intestines by the insuffi- 
ciently divided fragments of food and by the 
products of bacterial decomposition is likely 
to result in secondary entero-colitis. Chemical 
stimulants to intestinal activity may be j)ro- 
duced in the body and excreted into the colon ; 
this is the cause of diarrhoea in ursemia, 
Graves’s disease and septiceemia. 

2. Over-ezoitabiltty of the nenro-muscnlar 
mechanism which controls the intestinal move- 
ments. (a) Lienteric or postprandial diarrhona, 
— Under normal conditions th(» entry of food 
into the empty stomach gives ris(! to a gastro- 
colic reflex, which is the chief stimulus to the 
movements of the colon. This should only 
be followed by defaecation after breakfast, but 
in some individuals the gastro-colic reflex is 
abnormally active, and a formed stool, fol- 
lowed in the (course of the next hour by one 
or more loose stools, is passed after br<*akfast. 
In severer cases the bowels are o])ened after 
dinner and less frequently after lunch, as well 
as once or more after breakfast, the stools 
again being often soft or fluid. 

(b) Nerwms diarrhcpa. — In some patients, w ho 
are often not otherwise, neurotic, attacks of 
diarrhoea occur whenever they are in any 
place where it would be awkw'ard for them 
to relieve themselvejs; when this has once 
happened it is likely to occur again in similar 
circumstances, largely owing to fear that it 
will do so. 

Lienteric and nervous diarrhoea are (dten 
associated together, a patient suffering from 
the former being particularly likely to feel an 
urgent desire to defaecate if he is at a dinner- 
party, or in a railway carriage without a lava- 
tory. It should also be borne in mind that 
diarrhoea, whatever its cause may be, tends 
to be worse after meals, especially breakfast, 
and it is occasionally also influenced by nervous- 
ness ; it is important therefore to exclude some 
other primary cause before diagnosing a case 
as one of pure lienteric or pure nervous diar- 
rhoea. 

(c) Irritable colon, — ^When the mucous mem- 
brane of the colon is acutely inflamed or ulcer- 
ated, any mechanical or chemical stimulant 
is likely to produce an excessive reflex resjwnse, 
so that the diarrhoea which is already present 
is aggravated. Apart from this, many j>eople, 
who have lived in the tropics and have suffered 
there from dysentery, continue to be liable 
to diarrhoea for many years after their return 
to a temperate climate, owing to an irritable 
' although the mucous 


membrane as seen with the sigmoidoscope is 
quite healthy. 

Symptomatology. -The chief and often the 
only symptom of diarrhoea is the abnormally fre- 
quent passage of abuoniial stools. In severe 
cases discomfort or even pain is felt over the 
whole of the lower part of the abdomen for 
a short time before the bowels arc opened. It 
may be folio w'ed by a semsation of soreness, 
but the abdomen is neither tender nor rigid. 
The jiassage of a large and w^aterv stool is 
often follow'ed by a feeling of exhaustion and 
faintnciss, which may be accompanied by sweat- 
ing and coldness of the extremities. 

In severe cases of acute diarrha^a and in 
j)ersistent rases of chronic diarrhaia the nutri- 
tion suff(^rs and t h(5 jmtient loses weight ; 
sometimes an extreme degree of emaciation 
results. When the diarrhffia is associated with 
abnormal bacterial activity in the intestines, 
esjwH>ialIy if this is of the ]»utrefactiv«^ typ<j, 
more or less severe svmjitoms of int^*stinal 
intoxication may d(‘velop. 

Diagnotit. - When a })atient complains of 
diarrhma, it is first ne(‘e.ssarv to ascertain 
whetlH‘r the j)assage of f»ces through the in- 
testines is really taking place with abnormal 
rapidity. The stools of every ])atient sup- 
])osed to be snff<;ring from diarrluea should 
be examined ; if they are of a uniform semi- 
solid or fluid consistence, true diarrhcjea is 
probably pn^sent, whereas numerous stools, if 
they are small and solid, and fluid stools (con- 
taining small solid fragnumts, Hugg(?st a diag- 
nosis of psendo-dmrrhfm. In a doubtful c-ase 
two or thnjc (jhan*.oal lozenges should be given 
with some food immediately after thi^ bowels 
have Ix^en opened in the morning ; (^ach stool 
is now’ examined, and the time which (lapses 
before black faeces are i>as8ed is noted. If 
(■harcoai is s(*en in the stools before the next 
morning, tru(? diarrhma is pnisent. In severe 
cases it may aj>pear within a few hours ; if in 
less than four hours, the small intestine must 
be involved as well as thij colon. If no char- 
coal appciars within forty-eight hours, (;on- 
stij)atiou and not diarrlKea is pre.sent. 

The most common cause of [>seudo-diarrlicea 
is dyschezia (see p. 286) ; although the rectum is 
never pro|)erly emptied, the patient may feel a 
constant desire to open his bow^els, and as a re- 
sult of his efforts a very small quantity of hard 
fsBces is passtsd. If, as is often the case, the 
constant presence of fsBces in the rectum gives 
rise to (catarrhal proctitis, more or less mucus 
is passed in addition. In slight cases there 
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may be nothing more than a thin layer over 
the hard lumps of teces ; in severe cases a 
larger quantity of fluid mucus, which is often 
stained brown, is passed either alone or with 
hard particles of fseces. In all such cases the 
discovery of fasces in the rectum immediately 
after the bowels have been opened should 
remove any further doubt as to the diagnosis. 

A growth of the rectum or pelvic colon, and 
less frequently a growth in other parts of the 
colon, may lead to pseudo-diarrhcna, faeces 
being retained above the growth, while the 
serous and often blood-stained exudation from 
its surface, together with mucus from the bowel 
below, is pass^ at frequent intervals, so that 
the patient regards himself as suffering from 
diarrhoea. The character of the stool would 
at once make it obvious that further examina- 
tion by means of the sigmoidoscope and with 
the X-rays after a barium meal and a barium 
enema is required, even if nothing abnormal is 
felt in the abdomen or on rectal examination. 

Just as constipation may result from ex- 
cessive digestion and absorption of food 
(“ greedy colon,*’ p. 287), so pseudo-diarrhoea 
may result from deficiency in the absorptive 
power of the colon (“ anorexia of the colon *’). 
Excessive quantities of fseces are passed, 
defffication occurring with abnormal frequency, 
but their consistence is gen(*.rally normal, as 
also is the rate of passage through the in- 
testines. 

When it is known that genuine diarrhoea is 
present, it is next necessary to determine 
whether it is due to a functioml or an organic 
cause. The history is often a great help. 
Lienteric or nervous diarrhoea dating from 
childhood, especially if any other members of 
the patient’s family are similarly affected, is 
almost certainly functional, unless it is due 
to achylia gastrica (see Stomach, Functional 
Disordehs of), a very acute onset suggests 
that the cause is some toxic or infective agent, 
whereas a more gradual onset of chronic diar- 
rhoea in a middle-aged person, whose bowels 
have hitherto been regular or who has actually 
been constipated, suggests the presence of a 
^o^h. A caref^ abdominal and rectal exam- 
ination should be made in every case ; the 
former may reveal the presence of a tumour 
or an abnormally dilated or contracted con- 
dition of the colon ; by means of the latter 
the existence of ulcerative colitis may be re- 
cognized as well as the presence of a growth 
in the rectum or pelvic colon. In doubtful 
cases a proctoscopic and sigmoidoscopic exam- 
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ination should also be made before deoiding 
that the diarrhoea is functional in oiigia, as 
the mucous membrane of the accessible part 
of the colon is almost always involved wlhen, 
diarrhoea is due to colitis. 

The examination of the stools is of the 
greatest importance. The presence of mucus, 
blood, or pus indicates some fonn of colitis 
or a growth. Excess of vegetable residue is 
often recognizable in fermentative, and of 
animal residue in putrefactive, diarrhoea. The 
fsBces are often frothy, and have an acid smell 
and reaction when fermentation is excessive; 
they may be alkaline and have a putrefactive 
odour when excessive putrefaction is present. 

A specimen of the stool made thin with water 
should be incubated for twenty-four hours in 
an apparatus in which the gas evolved can be 
collected. Normally little or no gas is formed, 
and the stool remains almost neutral in re- 
action. Ex(‘oss of gas collects both in fer- 
mentative and j>utrefactive diarrhoea ; in the 
former it is odourless and the stools are found 
to have become very acid, whereas in the latter 
the gas has a very unpleasant odour of 
putrefactive products and the stool is very 
alkaline. 

In some cases a bacteriological examination 
should be made. A relative excess of strep- 
tococci, or the presence of abnormal organisms, 
such as pneumococci or dysentery or tubercle 
bacilli, may be discovered. 

Prognosis. — If thorough treatment is in- 
stituted from the onset, the prognosis of diar- 
rhcBa is good, unless it is due to some serious 
organic disease. If, however, it is neglected, 
strict treatment requires to be continued for 
a prolonged period in order to be successful. 

A tendency to lienteric and nervous diar- 
rbeea often remains throughout life, though 
considerable improvement and even a cure 
can result from treatment. Unlike other forms 
of diarrhoea, they rarely affect the general 
health, and are chiefly troublesome on account 
of the inconvenience they cause. 

Treatment.-^ln all cases of chronic diar- 
rhoea recovery occurs most rapidly if tho 
patient remains in bed during the first few dayt 
of treatment. Diarrhoea, wluch may have be^ 
present for months, often disappears in a few 
days and the patient may even become oon- ^ 
Btipated. Unless, however, other treatment i| < 
instituted, the diarrhoea is very likely to 
as soon as the patient gets up again. Ab 
rovement which results from 
is due in part to the rest and m 
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wftnnih, it is important for the patient to 
ayoid over-exertion and to keep his abdomen 
warm hj meaxus of a woollen binder for a con- 
siderable period after the symptoms have dis- 
appeared. Exposure to cold should be avoided 
as much as possible, and if the patient feels 
chilled at any time he should have a hot bath 
and go to bed at once. 

Acute diarrhoea. — ^If a patient is seen within 
twelve hours of the onset of an attack of acute 
diarrhoea due to food poisoning, he should be 
given oz. of castor oil to clear the irritant 
materisi out of the small as well as the large 
intestine, unless the diarrhoea is so severe that 
it appears probable that this has already 
occur^. No food should be given for twenty- 
four hours or even longer in severe cases, but 
the patient may drink as much water as he 
likes. Arrowroot made with water should 
then be given, but nothing else until the 
diarrhoea has ceased. Milk, junket, bread- 
and-butter and milk puddings are next allowed, 
after which a gradual return should be made 
to an ordinary diet, the speed with which 
this is done depending on the degree of severity 
of the case. The oidy drug which is of real 
use in acute diarrhosa is opium and its alka- 
loids. If the diarrhoea shows no signs of 
abating after twenty-four hours, some pre- 
paration of opium, morphine, or codeine 
should be given, the dose being regulated 
according to the severity of the diarrhoea 
and the general condition of the patient, but 
sufficient must be given to stop the diarrhoea 
within forty-eight hours. 

Chronio diaxrhcsa. — The successful treatment 
of chronio diarrhoea depends upon the recogni- 
tion of its cause. 

1. Excessive stimulation of the intestinal 
movements , — ^Whatever the actual cause of the 
diarrhoea in this class of case it is important 
to avoid an}rthing which could produce mechan- 
ical irritation of the colon. The food should 
be thoroughly chewed, and nothing which is 
difficult to break up completely, such as new 
bread, cheese, and tough meat, should be 
eaten. The patient must avoid all raw vege- 
tables in sala^ and pickles, and cooked green 
v^tables are only allowed as purges. The 
pipe and skins of fruit, whether raw, cooked, 
or in jam, must be avoided. 

hi jementative dmrhosa all food containing 
oarbohydrates should at first be completely 
exclude from the diet, with the exception of 
malt extract and milk. No alcoholic drinks, 
Moept a little weak whisky, axe permitted. 


When the diarrhoea has stopped, cellulose-free 
starch, such as arrowroot, may be given, but 
no potatoes or white bread for several weeks, 
and no vegetables containing a greater quu- 
tity of cellulose until still later. Some active 
preparation of pancreatic ferments, such as 
pankreon, should be given with each meal. 

A lacto-vegetarian diet is most suitable for 
putrefactive diarrheea. Some of the milk may 
be replaced by milk or cream-cheese soured 
with a pure and active lactic-acid organism. 
No meat should be allowed until the diarrhoea 
has ceased for three or four weeks, and game 
and over-ripe cheese should not be eaten for 
many months. 

Gastrogenous diarrhoea rapidly improves on 
the diet already described as suitable for 
putrefactive diarrhoea, but a relapse is certain 
to follow a return to an ordinary diet unless 
hydrochloric acid is given (see Achylia Gas- 
trica, under Stomach, Functional Disordbes 
of). 

2. Nervous and lienteric diarrhoea . — ^Nervous 
diarrlioea is often completely iminfluenoed by 
diet, but drugs which diminish the activity of 
the gastro-colic reflex are very efiective. A 
mixture containing bromide of potassium, 6 gr., 
and tincture of belladonna, 5 min*, taken 
immediately before meals, is all that is required 
in mild cases ; in severer cases a small dose 
of codeine should be added. The exact dose 
of each drug must be varied to suit the patient, 
as different individuals react very differently 
to these drugs, especially to belladonna. 
Arsenic has been recommended for lienteric 
diarrhoea, but 1 have rarely found it of any 
use, and in some cases it has actually aggra- 
vated the condition. When the diarrhoBa has 
been completely controlled, the quantity of 
each drug should gradually be reduced ; then 
the doses before lunch and dinner, and finally 
that before breakfast, can be discontinued. 
In most cases it is still advisable to allow the 
patient to have the medicine, or a pill contain- 
ing belladonna and codeine, always with him 
so that he can take a dose before going to a 
dinner party, or on any other occasion when 
he fears that he will have diarrhma. 

For the treatment of diarrhoea secondary to 
coUtiB, Bee CouTis. ^ j. 

DIARRHCEAL DISORDERS OF IN- 
FANTS.— -A satisfactory classification of that 
group of alimentary disorders in children which 
is characterized chiefly by diarrhoea and vomit- 
ing, in which morbid anatomy plays but a sm all 
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part, and in which the role of micro-organisms 
is uncertain, is not jet possible. Different 
schools of thought re^rd the question from 
very different standpoints. Some believe that 
all but the very mildest examples are refer- 
able to infection, and diligent search has been 
made to inculpate particular organisms, with 
very variable and discouraging results. Care- 
ful bacteriological examination of the stools 
has demonstrated different micro-organisms — 
aerobic and anaerobic, proteol3rtic and fer- 
mentative — at various times in different areas, 
but their etiological significance has yet to be 
proved. Others blame some element in the 
diet and relegate infection to a position of 
relative unimportance. At first casein was re- 
garded as the peccant element (Cheadle, £ie- 
dert, Meigs), next fat (Czerny, Keller), then 
carbohydrate, and finally the wliey of cow’s 
milk through the intermediation of carbo- 
hydrate fermentation (Finkelstein, Langstein, 
Meyer). A discussion of these various theories 
wo^d be out of place here. No endeavotir 
is made to adhere to any particular school of 
thought, but a clinical classification of the 
digestive disorders as they are met with in 
infants in this country is attempted. The 
subject will be considcjred under the following 
heads : — 

1. Acute Dyspepsia. 

2. ('-uRONic Dyspepsia. 

;j. Summer Diakkijosa. 


cold or sour feed, it may be foUowed 
diately by severe gastric pain, causing cUld 
to shriek or to be in great distress xmm relieved 
by the vomiting. In mild cases the child’t 
discomfort may be little in evidence, and: 
vomiting may be the sole symptom. Later, in 
all but mild cases, the vomiting is succeeded 
by diarrhoea and colic. Fluid offensive stools 
are passed which may be altered in colour, 
being sometimes green, even spinach-green, in 
colour, sometimes greyish and frothy ; curds 
(casein and fat) are present, also mucus, and 
perhaps a little blood if actual colitis has been 
provoked. The abdomen may be distended 
from flatulence, and the child may cry from 
abdominal discomfort and colic, often lying 
with the legs drawn up over the abdomen. 
There may be some retraction of the head. 
The countenance becomes greyish and the lips 
tinged with blue. Some rigi^ty may appear 
and be accompanied by a state of semi-con- 
sciousness, while occasionally true convulsions 
suj)ervene. Fever may be present, but it is 
usually slight. 

Diagnosis. — The first step in diagnosis is 
to determine whether the condition merely 
complicates an ivfective disease such as an 
exanthem, broncho-pneumonia, or urinary- 
cract infections, or whether it is a primary 
digestive disorder. With this end in view a 
thorough routine examination should always 
be madcj. 


1. Acute Dyspepsia of Infants 
Etiology. — Some error in diet is generally 
responsible. The milk may have been given in 
too great quantity, or too quickly, or irregu- 
larly. It may have been cold or stale or sour, 
or the mixture may have been quite unsuited 
to tl»c baby’s age. On the other hand, the 
feeding may have been unexceptionable, but 
the infant’s powers of digestion temporarily 
diminished or in abeyance as the result of some 
acute infective disorder, some temporary dis- 
ability, or some fault in infant hygiene. Per- 
sistent slight overfeeding may edminate in 


Between summer diarrhoea and acute dys- 
peptic diarrhoea no hard-and-fast line can be 
drawn. The epidemic incidence of the former 
and its occurrence in the summer months may 
help. In summer diarrha^a the stools are often 
more watery (choleraic), or alternatively more 
often contain blood and mucus, the fever is 
higher, and toxeemia and prostration are more 
marked. 

Simple regurgitation of food due to slight 
overfeeding must not be confused with this 
disorder. Without pain or effort a small 
amount of milk returns almost unchanged. 
There are no firm curds nor sour si^. 


an attack, and is a common cause. Exposure 
to cold is an occasional cause. Like all the 
dyspeptic disorders, it is much commoner in 
bottle-fed infants, and, should it occur in those 
fed naturally, is generally mild in degree. 

Syiiii»toinatology« — ^Vomiting is an early 
symptom ; the vomit is sour or rancid and con- 
tains tough curds. Bile may be present and, 
if gastritis is produced, mucus also. When the 
cause is some gross error in diet, such as a 


Hiccoughing may be present. 

Hypertrophic stenosis of the pylorus should 
be considered, especially when vomiting 
curs in breast-fed babies. It is accompanied 
by infrequency of the stools instead of by : 
diarrhoea. 

Treatment.— The occurrence of the albil^ 
tion in breast-fed children is no suffMiijlll^ 
reason for weaning, except in very 
stances. Any faults in the feeding with 

5 .. 
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to frequency, duration, or regularity should 
be corrected. Scrupulous cleanliness of the 
breast should be enforced, and the comforter 
made taboo. The disturbance often arises 
through the baby being put to the breast 
hurriedly as an eiiisode during the course of a 
busy day, insufficient time being allowed for 
proper preparation of the breast, suflicientJy 
long nursing, or quiet and careful handling 
afterwards. An initial dose of castor oil (1 dr.) 
may be given, and thereafter all that is generally 
necessary is a temporary abstention from 
nursing, followed by a slow return to the usual 
regime. This may be accomplished by missing 
two feeds, thus i>ermitting a six-hours’ rest to 
the stomach, and then breast-feeding for five 
minutes only at hourly intervals. As the 
vomiting and diarrliopa ilTlJ^^o^'(', tJie duration 
of the feeds and the length of the intervals 
may gradually be jjrolongcd until the normal 
is attained. The first breast milk, being weaker 
in fat, is more easily dig<*st(‘d during the earlier 
stages. In more severe cases and in w^eakly 
infants the breast milk may be* given by a 
spoon at short intervals and in .small amounts, 
and, in the case of the most (‘iih'ebled and c?x- 
hausted, by a dropper in aniounts as sniaJl as 
20-30 drops every half-hour, allowing a live- 
hours’ rest at night for mother and child. Only 
in those very exceptional cases in w^Iiich milk 
in any form is not tolerated is artilicial feeding 
called for. It must then consist of milk-free 
substitutes such as albumen waler, veal tea, 
raw-meat juice, and vegetable broths, to which 
maltose and cod-liver oil may be added in small 
quantities to provide the necessaiy carbo- 
hydrate and fat. 

When the infant is bottle-fed, treatment 
should be initiated by w^ashing out the stomach 
either with plain warm water or warm water 
to which bicarbonate of soda (1-3 dr.) has been 
added. A dose of castor oil is also advisable. 

A longer period of starvation is required, and 


tonized, is a suitable stepping-stone. By padu- 
ally increasing the proportion of skiinm^ mik 
and then as gradually adding peptomz^ whole 
milk, and by gradually decreasing the pep- 
tonization, a slow return is made to diet appro- 
priate for the age. The chief mistake is to 
consider tlie lower dietary merely as a measure 
during the active diarrhoea and to return 
direct! V to full diet wJien this is over, a pro- 
cedure which, more than any other, leads to 
chronic dyspejrtic disorders and all their at- 
tendant difficulties. AVarrnth, quietude, and 
fresh air are essential. 

Drugs are of secondary importance. When 
the stools are but little abnormal, liydrargyrum 
<rum creta, I gr. three times a day, may be all 
that is iiecessar}’. In other cases I regard a 
bismuth and chalk mixture as the most satis- 
factory ; — 

Bism. coib. gr. iiL 

Sod. l)i(‘arb. gr. iL 

JVIisi. cret. ad 3^ 

Every four to six hours. For an infant of 
3 months. 

One or two grains of potassium bromide 
may be added with advantage if the child is 
resth‘ss and sleej)s badly. Colic may be treated 
by fomentations to the abdomen or by gentle 
massage “ cJockwisij ” with a warmed oiled 
hand, while opium, either as the tincture or 
a.s pulvis creta) aromaticus cum opio, may be 
add(?d with discretion, remembering that a 
suitable dose for a child of one year is one 
minim of tJje tincture or one grain of the 
jiowder, and for younger infants the corre- 
si)onding i>roportion of thi^ dose. If the 
abnormal stools fail to improve in forty-eight 
hours, rectal lavage is often beneticiai. If the 
child is weakly and feeble, alcohol in the form 
of brandy or whisky in b-inin. doses is a valu- 
able adjuvant. (o]iaj)se W’ill be more fully 
considen.'d ujider Summer Diarrhma. 


nothing but boiled water should be given for 
twenty-four hours. Tliereafter the return to 
normal diet should be by e-asy stag(!s, remem- 
bering that fat is tiie element which most 
retard digestion and is usually least wh^II 
borne. Albumen water may be given for a 
second twenty-four hours, and if tlie stools 
are propitious this may be followed by small 
amounts of skimmed milk peptonized for half 
an hour. This may be added gradually to the 
albumen water or first given tentatively in one 
or more feeds. A dried skimmed milk, given 
W strength (1-2 oz. of water) and pep- 


2. CiiKoxic DvsrEPsiA of Infants 
Etiology.— Chronic infantile dys])epsia may 
follow^ the acute form, but more often is gradual 
in its advent. More common in artificially- 
fed than in natural! y-fed babies, it follows 
faults in diet and of liygienc. Though it may 
result from jjorsistent underfeeding, the oppo- 
site is more oftim the case, and continuous 
overfeeding, thither as a whole or with one or 
more of the food elements, is chieHy responsible. 
Great variation is met with in the i)hysio- 
logical adaptability of diflerent infants to cow’s 
milk, and a proportion of any one of its essen- 
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tial elements which is suitable for the majority putty-like in consistence, slaty or btowiddl 
of infants may be harmful to others. Thus in colour, sometimes dry and crumbling, alkA^ 
some can digest and assimilate only a com- line, and putrid in odour. There is too great 
paratively low percentage of fat, whilst others a variation in the character of the stools and 
encounter the same difficulty with carbohydrate too much interaction between the processes of 
or with protein. Irregularity in feeding and faulty digestion for complete reliance to be 
too frequent feeds are important causes, as ])laccd upon these special features, but never- 
also are defects in the milk supplied, whether theless a careful examination of the stools 
it be cold, stale, sour, or dirty. Want of fresh gives im])oi'tant and valuable indication as to 
air, too many garments (especially in the treatment, 

summer months), and tightly fitting clothes are Diagnosis. — The i)ossibility of chronic dys- 

contributory causes. Sometimes the disorder pepsia as a conipli(;ation must bo borne in mind, 
dates from the first few hours of life and the and a systematic examination of the patient 
injudicious use of some temporary food before should always be made. Readily overlook^ 
the flow of milk is established, or of castor oil is cystitis or pyelocy stilts, with which undigested 
under the mistaken impression that meconium motions are usually associated. The urine may 
is harmful. be acid, turbid, and offensive both in the ali- 

Symptomatology. — Vomiting, abnormal mentary disorder and in the urinary infection, 
motions, colic, and wasting or failure to gain and diagnosis is only complete when the urine 
weight are the, chief symptoiiLS. The child Ixj- has been examined for the presence of albumin, 
comes peevish and fr(itful, cries p(jtulantly or jms, and organisms. The urinary infection is 
with pain, and slecj)s badly. Slight irregular so often missed because routine examination of 
fever may be present. The muscles are soft and the urine in infants is unusual. G celiac disease 
toneless, and the skin bec^omes dry and harsh is a digestive disorder which comes into a 
and loses its elasticity. There is pallor with special category and has many particular 
perhaps slight blueness. The abdomen is often features ; it is considered under its own title, 
distended and may be? tender. The normal TuhemiUms 'peritonitis is a rare disease of early 
alacrity and brightness are rfqdaced by Ian- infancy, and is distinguished by the presence 
guor and apathy, punctuated by periods of of ascites, of abdominal masses, or of enlarged 
screaming, crying, or resth^ssness. Develop- abdominal glands. Wasting is more rapid and 
ment is retarded, and if the disorder continues more fever is recorded, 
the condition of general atrophy (marasmus) Treatment.^ When the child is first seen a 
is produced. Rickets is a frequent sequel. careful inquiry sliould be made into the exact 
From the general <rondition and the charac’ter diet which it has had and the times of feeding, 
of the stools and vomit us some conclusion may and the milk and nursery appliances, particu- 
be drawn as to tin* food element which is chieliy larly the bottle., should be s(?nitinized. All 
at fault. Thus, a pasty, i)uffy complexion and defects of nursery hygiene and of feeding 
loose, green, acid stools ('xi oriating the but- should be put right. In mild cases, when these 
tocks suggest dys[K‘.nsia from carbohydrates, have been adjusted no further treatment may 
With this the stools often contain curds, both be necessary. A preliminary dose of castor 
those derived from fat and protein, generally oil is advantageous. In cases more severe, 
niu(5us, and sometimes a little blood. They are withholding of all food for twenty-four hours 
emitted violently, often with a good deal of is advisable. During this time boiled water 
flatus, the product of fermentation. The odour only should be given, except in the case of 
of the vomit and the stools is sour. Wh(*n fat is weakly infants, for whom albumen water may 
chiefly at fault a rancid odour is detectable in be allowed. Thereafter the food may gradu^y 
the breath and vomit ; the stools are often be amplified. The character of the motiona 
bulky, grey in colour, and contain abundant and the previous feeding of the infant are Use- 
fat-curds. ful guides in the selection of the diet, for they 

Large, pale, frothy, greasy, rancid stools are often indicate which food elements are likely 
more characteristic of fat dyspepsia than fluid to be most beneficial. Thus, if the stools jdiow 
stools, though it must be remembered that the presence of a fermentative diarrhoea due 
faulty digestion of fat and of carbohydrates is carbohydrate dyspepsia by the features describe 
often combined. There may be constipation above, a high protein content in the 
instead of diarrhoea. often very satisfactory, leading rapid^ i^? 

The stools ascribed to protein dyspepsia are improvement. In such cases .a hiitcii^^t^iv 
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previous feeding with an undue proportion of 
oarbohjdiates, such as obtains in most pro- 
prietary foods and in sweetened condensed 
milk, is often elicited. Whole citrated milk 
sometimes succeeds promptly, since it contains 
a relatively large amount of protein, wliich, 
by citration, is prevented from forming into 
tough curds. The citrate should be added in 
the proportion of 2 gr. to the ounce of milk, 
and the milk should be brought to the boil. 

It is well to begin with quite small amounts. 
The addition of albulactin to diluted milk is 
another method of increasing the percentage 
of protein, and in the proportion of 3 gr. to 
the ounce it also prevents the formation of 
large curds. Albumen-milk {Eiweiss Milch) has 
sin^r properties. To prepare it a quart of 
milk is first curdled witli rennet and the whey 
is poured ofi. The curd is then j)ut into a 
clean muslin bag and allowed to drip for two 
hours, after which it is found to be j»ra(^ically 
free from whey. The curd is then put into 
a hair sieve and gently broken up, boiled 
water being gradually added to make a i>int 
of the mixture. It should be strained through 
the sieve often enough to i)rovide a smooth 
mixture free from lumps. To this j)int is added 
an equal quantity of previously boiled butter- 
milk and 1 per cent, of malt sugar. In this 
way a mixture containing protein 3 per cent., 
fat 2-6 per cent., and sugar 1-5 per cent, is 
obtained. 

If one or other of these methods of feeding 
by mixtures containing a high proportion of 
protein fails, it is well to return to albumen- 
water, and thereafter gradually to add pep- 
tonized milk or a dried milk. 

When the symptoms })oint to fat dyspepsia 
the indication clearly is to keep the fat content 
low. After the primary treatment by starva- 
tion and albumen water a skimmed milk may 
gradually be introduced. A dried skimmed or 
a peptonized skimmed milk will sometimes be 
w^ borne when unmodified skimmed milk 
fails to ameliorate the disorder. An alterna- 
tive food is buttermilk. These methods should, 
of course, be recognized as temporary expe- 
dients ; if persisted in they will cause nutri- 
tional disorders, but fat intolerance is one of 
the most intractable of tbe digestive disorders, 
and return to normal feeding is perforce very 
gradual; in many cases the fat content of 
the miioture will need to be kept low in- 
definitely« 

PretM intolerwice is satisfactorily met by 
free dilution and dtiation, with the addition 
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of lactose and cream. Top-milk mixtures serve 
the purj)Ose well. 

The role of driigs in chronic dyspepsia is in- 
conspicuous. Mild cases are often benefited 
by hydrargyrum cum creti, to which pulvis 
cretee aromaticus may be added if the stools 
are too frequent. Small doses of castor oil 
(5-10 min.) in an emulsion are often used in 
the presence of diarrhoea with watery offensive 
stools ; to tbe emulsion may be added creosote 
(|-1 min.). As a i)reliminary course of treat- 
ment castor oil is certainly valuable, but for 
protracted use I have not found it so generally 
satisfactory as a bismuth-and-chalk mixture. 
When the motions are firm and undigested, 
esj)ecifilly if mucus is present, a rhubarb-and- 
soda mixture is beneficial. 

3. Summer Dtarrtkea (syn. Infective Diarrhoea, 
Zymotic Diarrhoea, Epidemic Diarrhoea) 

Etiology. — Two main views are held — one 
that the disorder is due to infection by micro- 
organisms, is transmitted like other infectious 
diseases, and acquires epidemic incidence by 
the predominance of theije organisms ; the other 
that errors in the make-up of the diet are 
chiefly, and that organisms ani only indirectly, 
responsible. I'liai the disease is most preva- 
lent in the later summer numths, and is more 
common in hot dry summers than in those 
w'liich arc cool and wet, is incontestable, but 
the bearing of summer heat ui)on the etiology 
is a debated point, some holding that it favours 
infection, others that it depressor the child's 
pow'ers of digestion and adai)tability to foods. 
The arguii Hints in favour of these opposing 
views cannot be considered here ; suffice it to 
say that there is mure reason to incriminate 
infection in this variety of alimentary disorder 
in infants than in either of the others, and 
that investigation has shown clearly that no 
particular organism can be regarded as specific, 
the intestinal flora varying in different epi- 
demics and in different localities. 

As in other infantile alimentary disorders, 
artificialJy-fi^d children are far more prone 
than those fed naturally. Dirt, overcrowding, 
and other insanitary states have undoubtedly 
a causal importance, and explain the much 
greater incidence among the poor, especially 
among the slum dwellers of large towns. Under 
the heading of dirt come dirty milk, dirty 
utensils, dirty homes, and dirty clothes. Over- 
clothing in the hot summer is probably a 
contributory factor. 

It would appear that files are capable of 
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transmitting the disease, though this may only 
apply to particular epidemics. Weakly and 
premature children, those suffering from an 
infectious disease such as measles or syphilis, 
and children improperly fed or already showing 
evidences of digestive disorder are frequent 
victims. Outbreaks arc to be feared in insti- 
tutions where several children under the age 
of two years are housed together in one or 
more wards, especially if a liberal air-space 
is not available. When several children of 
this age are kept together, safety lies only in 
treating the disease as highly infectious and 
dealing with the stools, clothing, and bedding 
accordingly. 

Symptomatology and varieties.— Unless 
there is antecedent digestive disturbance the 
onset is usually abrupt. The temperature rises 
to a variable extent, jicrhaps to as high as 103® 
or 104® F., and vomiting, colic, and diarrhopa 
soon make their appearance. The vomitus 
consists at first of sour curds, but later may 
contain mucus or bile, and even streaks of 
blood. Besides those which are alimentary, 
two groups of symptoms are recognizable, the 
one duo to toxcemia, the other to loss of fluid. 
Owing to the relative importance of these 
several factors in difierent cases, a variable 
clinical picture is produ(;ed. (certain fairly 
definite varieties can be distinguished. 

(a) Choleraic variety (Cholera Infantum, 
Cholera Nostras). — Here the initial fever, dis- 
comfort or pain, and the purging are soon 
accompanied hy profuse fluid motions like 
turbid water, in which are perhaps suspended 
small flakes of mucus or shreds of mucous 


and through the shrunken abdominal wril tbs 
** ladder pattern ” of actively oontraeting 
bowel can often be seen. The urine is dimm* 
ished in amount and may contain albumin 
and sometimes casts. Occasionidly suppres- 
sion occurs. Fatal collapse is to be feared. In 
its absence some fever may persist until the 
termination of the attack, when it gradually 
subsides by lysis. Throughout the attadc, 
fluid bile-stained vomiting may amplify the 
fluid loss, and colic and loss of sleep may in- 
tensify the exhaustion. 

(^) Dysenteric variety (Ileo-colitis). — Leas 
common in this country than the choleraic 
variety, dysenteric diarrhoea would appear to 
be far more prevalent in the United States 
and Eastern Europe than here. Organisms of 
the Shiga-Flemer group are probably responsi- 
ble. In contradistinction to the choleraic form, 
which possesses no gross morbid anatomy, this 
variety is pathologically an ileo-colitis, and 
inflammatory (;lianges, together with ulcera- 
tion, are found in the bowel, especially the 
lowest third of the ileum and the colon. In 
London, in my experience, cases of this kind 
are most often found towards the end of the 
diarrhoeal season. 

' In the main the symptoms are similar to 
those of summer diarrhoea generally, hut cer- 
tain distinctive features are worthy of note. 
The fever is usually high, and the divergence 
between the rectal and axillary or oral tempera- 
tures is considerable. The stools are not of 
the rice-water ” kind, but loose, undigested, 
and ofiensive, and contain much mucus and 
often blood. Blood and mucus may be evacu- 


membrane — the so-called “ rice-water stools.’* 
In the severest cases colla{)se may occur within 
a few hours, the lips becoming greyish and blue, 
the extremities cold, the temperature sub- 
normal, and the pulse feeble and quick. Death 
may soon supervene. In cases less fulminant, 
loss of fluid soon becomes evident and more 
completely dominates the picture than does 
toxaemia, which may be Uttle in evidence, 
probably because of the free elimination. The 
tongue becomes dry and glazed or may be 
coated, and the child suffers from great thirst, 
swallowing ravenously any fluid which is given 
to it. The eyes sink: in and the fontanelles 
become depressed, while the skin loses its 
elasticity and han(^ in folds about the but- 
tocks and inner sides of the thighs. Great 
restlessness is evident, the child’s eyes wander- 
ing incessantly and the limbs moving con- 
tinually. The abdomen is generally retracted, 


att;d independently of the stools. The course 
may be protracted into several weeks. Toxsemia 
as shown by fever, torpor, and prostration are 
more in evidence than symptoms of dehydra- 
tion. The abdomen is usually distended and 
tender, and pain is generally prominent. 

(c) Toxic variety. — Here the torsBinia pre- 
dominates. Though the stools are abnormal 
and undigested there may be little or no 
diarrhoea, and the same is true of the vomitii^ 
The child, however, is obviously poisoned, {ft 
the gravest cases the temperature may be Ak 
pressed or normal, in those less severe it iOMI. 
high. The clinical picture suggests 
fever, the tongue being coated, the breatli 
the abdomen tumid, the child 
semiconscious. Bestlessneas is evwsttt. 
and torpor may deepen into coma, 
cause of death, or twitching aa4'.eeif||||J 
may supervene. The pulse k 
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iiregular, and feeble, while the respirations are 
variable, being sometimes quick and shallow, 
sometimes deep and laboured, and often irregu- 
lar and broken by periods of apncca in the 
later stages. Acetone is frequently detectable 
in the breath. The condition is very serious 
and often fatal. The onset of diarrhoea is a 
favourable sign. 

Though these groups can be defined with 
fair precision, the symptoms of summer diar- 
rhoea are very variable, and many cases arc 
met with which caimot be included in either 
group. Some are indistinguishable from ordi- 
nary dyspeptic diarrhoea ; in others neither 
the character of the stools nor the degree of 
toxaemia is a particular feature. 

Complications. — CoUapse is a serious com- 
plication, though by no means hopc^less, for it 
may recur on several occasions in cases which 
recover if treatment be energetic. Among 
common respiratory complications are hron- 
chiiis, and congestion and collapse of the 2 mU 
monary bases, Hales and weak breath-sounds 
at the bases vith diminished resoiiame may 
almost be said to be tlu? rule in the severer 
oases. BronchO’2)neumo7ua of a low and irregu- 
lar form is not uncommon and is a very fatal 
complication. Two develojmients of serious 
import are supterficial adewa and 
especially the latter. The (jcdc7iia is often 
confined to the backs of tiic hands and dorsa 
of the feet ; the purpura is of very grav<» 
omen, and is often confined to tin*, abdominal 
wall, though it may be more general. The 
points of hBBmorrhage are often crowded 
together, producing a dusky purplish thougli 
speckled area on the abdominal wall ; in 
its presence recovery is almost though not 
entirely hopeless. Nephritis is often found 
after death, and may cause urinary chaug<ns 
during life. Should su 2 )pression sujjervene the 
chances of recovery are small. Many cases of 
summer diarrhoea fail to recover comjiletely, 
but, the acute symptoms being over, intractable 
and persistent dysjjepsia and tnalnutrition (de- 
composition) continue, probably due to failure 
of absorption and of metaboUc activity of the 
tissue cells. 

Morbid anatomy. — Local changes are very 
^ght, except in the dysenteric form, in which 
inflammatory changes and ulceration may be 
found in the ileum and colon. Usually the 
bowel wall is thin and translucent, with jjor- 
haps a slight excess of adhering mucus and a 
few haemorrhages. The same may be said of 
stomach, which in addition may contain 


a little altered blood. The lymphatic tissue 
generally is atrophied, including that of the 
bowel, and the thymus is mark^ly shrimken. 
Parenchymatous degeneration of the kidneys 
and liver is found. 

Treatment. — The jmmary object of treat- 
ment is not to stop the diarrheea, but to assist 
in the elimination of the toxins and at the 
same time to conserve the patient’s strength. 
Warmth and fresli air are essential. The child 
should be placed between blankets in a warmed 
cot in an airy room or on a balcony, and should 
bo handled as little as possible. A relay of 
hot-water bottles of small volume is better 
than one large one refilled occasionally ; medi- 
cine bottles wrapped in flannel will do. When 
practicable an electric-light bulb suspended 
from a cradle underneath the bedclothes is 
an excellent device for promoting continuous 
warnitli. Soiled napkins should be placed in 
antiseptic solution as soon as removed, and the 
greatest care taken to avoid contamination 
of the nurse’s hands or of feeding utensils. 
When the ease is seen early an eliminative dose 
of castor oil or calomel should be administered, 
whilst elimination may also be assisted by 
washing out th(i bowel and stomach ; in the 
j)Tescncc} of profuse diarrhoea or vomiting, 
lavage is, of course, unnecessary. Milk should 
immediately be withheld, and for twenty-four 
hours only boiled water given (ad libitum ) ; 
this may be succeeded by albumen-water, 
\vhich should be continued until some improve- 
ment accrues. At this stage the most useful 
drug is castor oil in 10- or 5-min. doses, which 
may be given in a suitable emulsion every 
four Lours. A suitable i)rescription is : 

1 ^ 01. rit^in. n\v. 

Glycer. q.B. 

Aq. month, pip. ad 3i* 

The value of normal saline is well attested 
it assists elimination, dilutes the toxin, and re- 
places fluid loss, as well as combating collapse 
and su]>pression of urine. The saline may be 
given hyjjodcrmically, about 4 oz. at a tempera- 
ture of 100° F. being injected into each axilla 
or into each flank. With profuse diarrhoea the 
recital route is impracticable, while the iutra- 
peritoneal method, advocated by some, has 
no advantages commensurate with the ^ded 
risk. Saline is especially indicated in choleraic 
cases and in threatened or present collapse. 
In such cases it may be given continuously 
through a narrow-bored needle, from a vacuum 
flask, the two being connected by rubber 
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tubing, and precaution being taken to watch 
the local efieot lest too great tension lead to 
doughing of the skin around the site of in- 
jection. The hypertonic saline treatment, 
advocated by Sir Leonard Hogers for cholera 
(q.v.) is no doubt advantageous, but hard of 
attainment because of the small size of the 
veins. 

When collapse is threatened, stimulants are 
called for. The best of these is brandy, lO^lS 
min. every three or four hours, in a little warm 
water. Camphor in olive oil, 6 min. of a 
1 : 15 or 1 : ^ solution, may be injected sub- 
cutaneously with advantage. Other measures 
are salines as mentioned above, hot packs, and 
mustard baths. Neither of these measures 
should be withheld when collapse is actually 
in being. 

Though diarrhoea moderate in degree needs 
no special treatment, it may become dangerous 
when profuse and repeated as in cholera 
infantum. The castor-oil mixture may then 
be replaced by a bismuth-and-chalk mixture 
to which opium in the form of a Dover’s 
powder, tincture of opium, or chlorodyne may 
be added in intractable cases, provided that 
the tongue is clean and there is neither sup- 
pression of urine nor serious toxasmia. Occa- 
sionally, when vomiting and diarrhoea are pro- 
fuse in the choleraic form, a hypodermic in- 
jection of morphia gr. for a child of one 
year) is directly useful. It should only be 
given in the absence of the contraindications 
for opium mentioned above. 

With amelioration of the symptoms, return 
may be made very gradually to normal feed- 
ing. A dried skimmed milk may first be tried, 
freely diluted, and gradually augmented by a 
dried whole milk or milk fully peptonized (for 
an hour). Thereafter diminisliing peptoniza- 
tion and greater strengths may lead by easy 
stages to a normal diet. Any recrudescence 
of symptoms should be follow^ by the aban- 
donment of milk entirely for the time. 

Frederick Langmead. 

DIATHERMY. — In diathermy heat is not 
applied to the surface of the body, as was 
done in the older methods, and then conducted 
through the tissues, but is actually generated 
in the tissues themselves owing to the resist- 
ance they ofier to the passage of an electric 
current, just as a protecting fuse is heated 
to the melting-point, or as the filament of an 
electric lamp is heated to a state of incan- 
descence. 


If the white of an egg be placed in a.glaai 
vessel of such shape that the albumen forma 
two lakes with a narrow canal joining them^ 
and the electrodes of the diathermy apparatus 
be placed one in each lake and the current 
be turned on, we find that the albumen form- 
ing the canal is first coagulated ; if the current 
be then turned off, the electrodes are found to 
be cool, as also is the albumen immediately 
surrounding them, or at any rate not warm 
enough to coagulate the albumen forming the 
lakes, although that forming the canal is 
cooked. 

“ Diathermy ” is not perhaps the best name 
for the process, although it is the generally 
accepted term. Diathermancy in the case of 
heat is equivalent to transparency in the case 
of light; it refers to transmission of heat. 
Similarly, athennancy is equivalent to opacity 
in the case of light. In so-called diathermy 
we have to do with the transmission of electric 
current, not of heat ; the heat is endogenous. 

Endothermy ” would seem to describe the 
process better. 

In using diathermic high-frequency currents 
it is necessary to bear in mind that the maxi- 
mum heating takes place at the smallest cross- 
section of the body under treatment, for here 
the current lines are crowded together, or, in 
other words, the current density is greatest. 
This is very noticeable when the current is 
passed through the body from one hand to the 
other, the whole of the hand being in good 
contact ; a feeling of heat will be felt at the 
wrists, which present the smallest sectional 
area through which the whole current passes. 
If one hand be touching the electrode by means 
of one finger only, the heat is greatest in that 
finger and would soon become intolerable, the 
density of the current being so great here that 
coagulation or burning woidd soon be brought 
about. 

These currents produce no ionic action or 
electrolysis, and the skin offers about the same 
r^tance as the other tissues. Thus they 
differ essentially from the galvanic current. 

The resistance of the human body to them 
is neither an entrance resistance nor a reaiat* 
ance of structure. 

In diathermy there are two methods of 
treatment, the medical and the surgical. 

1. In the medical method small heatim 
effects are obtained with a local hyperamia aat; 
a local elevation of temperature, wnidh 
for some time after the ap^catum* Diathe^^ 
may be used in this way in a variety d 
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tioDi. It has a marked power of soothing pain ploying a large indifferent electrode for one 
inaetiralgia, lumbago, brachial neuritis, sciatica, pole and a small active electrode for the other, 
etc. With large electrodes a considerable an intense superficial action of small depth 
portion of the body, e.g. the chest, heart, liver, can be produced by using a strong current for 
or knee-joint, may be warmed through. Pain a short time. If, on the other hand, a weaker 
in a joint affected with gout may be relieved, current is applied for a considerable time, 
the gouty deposits redissolving owing to the deeper action will be obtained. No action is 
increase of temperature produced. The heart’s apparent at the indifferent electrode. In this 
action may be considerably modified in fre- way a patch of superficial lupus may be at- 
quency and force by using two large electrodes, tacked, as also may all forms of tuberculosis 
one in front and the other behind the chest, of mucous membrane or of skin. Using an 
2. The surgical method enables many active electrode of 1 cm. diameter and a cur- 
operations to be performed without loss of rent of 1,600 ma. for ten seconds at each 
blood and with less risk of disseminating in- application, a white spot will be found under 
fection, the mass dealt with being coagulated the electrode. Using two 1 cm. electrodes 
before being removed. By using a very small applied 2 cm. from each other, strips of coagu- 
metal plate or a needle, the current may be lation will be produced, and thus the area to 
concentrated on to a small area of tissue so be treated will be got over more rapidly, 
that it can be burnt, and with the needle In treating a disseminated lupus with small 
deep incisions may be made without hsemor- scattered foci in scar tissue or in healthy skin, 
rhage. The current strength can be so adjusted smaller electrodes may be used with a current 
that the needle will cut through the tissues intensity of ] ,(XX) ma. for four or five seconds, 
without causing necrosis in tlie surrounding A still smaller electrode or needle may be 
structures, or it may be increased so that the employed for minute nodules, using 200 ma. 
tissues become charred to the depth of mm. to 3(X) ma. for one second. Affections of the 
or J mm. By this method individual hair- nose and throat may be treated in this way, 
follicles, small surface growths, warts, etc., local aneesthesia being inducted by cocaine, 
may be destroyed, or incisions made in dealing Diseases of the larynx are reported to have 
with larger growths. Again, by graduating been so treated without any indication of 
the density of the current, using an active elec- pain, two-minutc applications being given 
trode of somewhat larger size, a growth, e.g. vdth satisfactory results ; the lesion in each 
in the tongue or ton^ or bladder, may be case is reported to have remained apparently 
coagulated, and subsequently thrown off. I healed. No oedema of the larynx oi glottis 
have used this method successfully in dealing is said to have occurred. Warty growths may 
with piles, also with the part of a uterine be attacked with a needle electrode, causing 
cervical growth which was projecting into the central coagulation. Chronic ulcers may be 
vagina. For the latter, suitable electrodes with made to heal rapidly. 

long handles are made which can be used A cancerous nodule in the tongue may be 
through a glass vaginal speculum. destroyed, using two electrodes and coagulating 

Douglas Harmer and Lewis Jones have re- the growth between them. The same effect 
ported several cases of epithelioma of the may be produced in other sessile growths by 
tongue, soft palate and tonsils which were using an indifferent electrode and a small 
dealt with by diathermy with gratifying re- active electrode, coagulating into the nearest 
suits. The former has also treated cases of layers of healthy tissues beneath at once, or 
lusvi and innocent growths in the mouth and coagulating the superficial layers of the growth, 
palate, and there has been no hemorrhage. He removing them with a swab of gauze or a 
describes his technique as follows ; A general blunt curette, and proceeding to coagulate 
ansBsthetic is requii^. The growth must be and remove further layers until a sufficient 
sponged so that it is quite dry. The electrode depth has been reached, 
or needle is plunged into the growth and the Diathenny may be used to arrest disease of 
cuiient is turned on for 3-6 seconds, by which bone. The organic elements of the bone can 
time the neighbouring tissues are dead. A be coagulated and the bone then chiselled away 
series of punctures is made so that every part till the coagulation limit is xeeched. 

^ the growth is attadred ; this can be done Haemorrhage from a spouting artery or a 
in about five minutes, lliere should be no large vein may be airest^ by introducing a 
blaeding even with vascular tumours.” Em- sm^ electrode, which in a few seconds will 
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produce coagulation. If necessary, an artery 
laid bare in a wound may be divided and the 
two ends coagulated by touching the wall of 
the vessel lightly with a small electrode and 
using a current of 1,000-1,500 ma., complete 
obliteration being secured without danger of 
fecurrent haanorrhage. j, g 'v^obrall. 

DIET {see Ixfant Feeding). 

DIETL’8 CRISES (see Visceroptosis). 

DIGESTIVE DISORDERS OF IN- 
FANTS (see DiARRH(BAL Disorders of 
Infants). 

DILATATION (see under individual organs). 

DIONIUM POISONING (see Poisons and 
Poisoning). 

DIPHTHERIA. — An inflammatory affec- 
tion of certain mucous membranes, most fre- 
quently those of the nasal passages, fauces, 
larynx, and trachea, but occasionally also of 
others and even of the skin ; it is usually 
characterized by the local formation of a false 
membrane and by peculiar toxic s 3 miptoms, 
and is caused by a specific micro-organism, 
the diphtheria bacillus. 

Etiology. — Although the essential cause of 
the disease is the bacillus, without which there 
can be no diphtheria, yet there are several 
factors which favour either the pathogenic 
action of the micro-organism or its dissemina- 
tion. They are the following : 

Age. — ^Thc disease is met with mostly in 
children, especially those from 1 to 4 years 
of age. 

Season. — In this country more persons fall 


as would favour its spread (e.g. Kftlrnig tliim 
to clean them, sucking pencils, these azticlBS 
being used indiscriminately by the childrai 
without being cleaned) ; and there is evidmiee 
to show that the aggregation of large numbers 
of children in schools is a contributory cause of 
the dissemination and prevalence of the disease. 

There are reasons for believing that persons 
who themselves remain unaffected may acquire 
the bacillus in their throats from those who are 
suffering from diphtheria, and, acting as earners, 
may then convey it to susceptible persons, 
who become infected with the disease. Another 
mode of dissemination is by the infection of 
a milk supply, either directly from a person 
suffering from diphtheria, or indirectly thioi^ 
the cow. Milch cows not infrequently suiter 
from ulceration of the udder ; and it has been 
suggested that the ulcers become infected 
with the specific bacilli from a human source, 
and that the bacilli get into the milk without 
giving rise to any disease in the animal, which 
thus acts as a ** carrier.’* Animals are very 
rarely the subjects of diphtheria as it occurs 
in the human being. Faucial diphtheria of 
the cat and nasal diphtheria of the horse have 
been described. 

Pathology and morbid anatomy.— [Diph- 
theria is in the first instance a local disease. 
In many cases it remains a local disease. In 
others, however, the poison which is produced 
by the diphtheria bacilli in the local exudate 
is absorbed into the system and gives rise to 
changes in certain of the tissues, these changes 
being manifested by appropriate symptoms. 
Thus, diphtheria is a local disease whic^ may 
or may not be followed by toxemia. Further, 
the site of the local lesion will determine the 


with diphtheria during the end of the summer, symptoms. In laryngeal diphtheria, for in- 
the autumn, and the beginning of the winter stance, the prominent symptoms are those of 
than at any other season. September, October, obstruction of the air-passages, 
and November are the months of its greatest Diphtheritic membrane is at first white, or 
prevalence. Its virulence varies considerably yellowish white. In those places where it is 
from time to time, and is not necessarily highest more or less intimately adherent to the sub- 
when it is most prevalent. jacent mucous membrane it becomes of a darker 

Climatic oondiibons. — ^Diphtheria is met with colour as its formation progresses, and may then 
mostly in temperate climates. Its prevalence, be of a grey or blackiA hue. But where it k 
as measured by the number of the recorded loosdiy attached it usually remains white to 
fatal cases, is higher in years of drought than the end. It is often tough ; but not infm- 
in those in which the rainfall is above the quently it is of a more or less pultaceous ooo* 
average. sistency and does not come away as adefinkf 

Dissemination. — The disease is spread either membrane. Often it has a gelatinoiii apjok^-.- 
directly, as in the act of kissing, or indirectly, ance. It is usually fairly cloady adhezert^% 
by infected articles, especially those used for the mucous membrane of the 
eating and drinking. The habits of children palate, and vag^, so that it 
attending elementary schools are often such only with some ^fficulty. On the ottelil^^ 
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in the^ nasal passages, larynx, trachea, and Faucial diphtheria . — The attack usually be 
bronchi, and on the conjunctiva, it lies loosely gins insidioudy with slight sore throat, very 
upon the surface. In the case of the respira- often so slight that a child will not complain 
tor^ passages this is shown by the ease with of it. In many cases a well-defined plaque of 
which it is expelled by coughing or removed membrane is found covering one of the tonsils 
by instruments in tracheotomy. Consequently, on the first inspection ; but if the opportunity 
when only these surfaces arc involved, toxaemia has been given at the very earliest stage, a 
is slight or absent. thin membranous film, very limited in area. 

When examined with a microscope the false will be found on one of the tonsils, the uvula, 
membrane presents in some cases a granular, the phar 3 mx, and occasionally the soft palate, 
in others, and especiaUy in membrane from the The thin film may spread and increase in thick- 
air-passages, a fibrillated appearance. A few ness very rapidly, even in the course of a few 
leucocytes and cocci may seen throughout hours, so as to cover the whole tonsil. I have 
the whole thickness of the membrane, but the known, in not a few cases, a thick, tough sheet 
specific bacilli are found only on the surface, of membrane, so extensive as to cover the 
where they occur in masses. whole of the faucial arch, to form within 

In most cases, little can be found by the twenty-four hours ; but usually two or three 
unaided eye at a post-mortem examination days are required for an extension so wide, 
beyond what can be observed during life. There is seldom much swelling of the subjacent 
Indeed, if the exudate has cleared off before mucosa, so that, unless the faucial aperture 
death, the appearance of the allected mucous is blocked with membrane, there is little, if 
membrane may be little if at all altered from any, difficulty in swallowing and speaking, 
that of health. Superficial necrosis may be Very rarely does the formation of membrane 
found, but marked ulceration is rare. In go much beyond the tonsils, arch of the palate, 
hsamorrhagic cases, besides cutaneous and and soft palate, so that the hard palate, the 
subcutaneous haanorrhages, there may be inside of the cheeks, the floor of the mouth, 
efftwon of blood into the retropharyngeal and and the tongue are very exceptionally affected, 
peritoneal tissues, into the submucous tissue After a few days the membrane begins to de- 
of the stomach, beneath the pleura and perl- compose and separate. It becomes of a dirty 
cardium, and even into the lungs and heart yellow, greyish, or reddish-grey colour. When 
muscle. There may be fatty changes in the not intimately adherent to the surface under- 
heart, liver, and kidneys, though renal changes neath, it comes off en masse, leaving the 
are rarely so distinct as to be visible to the mucous membrane superficially necrosed and 
unaided eye. In tracheal and bronchial cases ready to bleed at the slightest touch ; but 
there is frequently extensive bronebo-pneu- when it is closely adherent it slowly melts 
monia, especially when tracheotomy has been away. In cases not treated with the specific 
performed. The lesions which are found in serum the process of separation will take from 
diphtheritic paralysis will be described when one to three weeks. A very offensive and 
that complication is dealt with. characteristic odour is given off from the de- 

Incnbatioii period. — This may last from composing membrane, 
twenty-four hours to four days ; occasionally Soon after the formation of the membrane 
it is longer. the cervical glands on the affected side become 

^ Spni^iiietology. — The symptoms may be moderately enlarged and slightly tender. In 
divided into two groups. In the one may be cases in which the membrane is thick and 
placed those which are due to the local action extensive the neck becomes swollen ; the skin 
of the inflammation, in the other those which is puffy and soft, but there is very rarely the 
are set up by the secondary toxaemia. The latter hard, brawny, induration that is seen in the 
are the same, except as regards variations in cervical cellulitis of scarlet fever and Ludwig’s 
intensity, whatever the site of the local in- angina, nor are the glands matted together, 
flammation may be ; the former depend upon The toxic symptoms are usually in propor- 
the locality. tion to the extent of the false membrane, due 

The mucous membranes most frequently regard being had to the age of the patient, 
affected are those of the fauces, larynx, trachea, They appear more rapidly and arc more evident 
and bronchi, and of the nasal passages. Much in children than in adults. At the onset there 
leas ^quently are the genital organs and the is a rise of temperature to 100°-103® F. ; the 
•ye invaded. pulse-rate is accelerated, sometimes to as much 
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as 200 a minute ; and the blood-pressure falls and the patient may vomit and cough up 
sharply, so that the pulse is very soft. The blood, but hematuria is rare, 
temperature does not remain raii^ for more From toxasmia death usually takes plaoe in 
than a few hours ; it then falls considerably, nme or ten days, and is due to slowly pxo- 
even to normal, but may rise again irregularly gressive cardiac failure, 
during the course of the disease. When the Ixiryngeal, tracheal^ and bronchial diphthtria, 
membrane begins to disappear, it becomes — In most cases the air-passages are inva^ML 
normal and remains so, except in fatal cases, from the fauces, the disease progressing from 
when it is often subnormal and may drop above downwards ; but occasionally diph- 
to as low as 96® or 95® F. for a day or two theria commences in the larynx. In very rare 
before death. As the disease progresses the cases it may, as it were, leap from the fauces 
pulse-rate usually returns to normal, but it to the trachea, leaving the larynx unafEected ; 
is prone to be temporarily increased in fre- or it may commence in the trachea. Implioa- 
quenoy by slight causes. In fatal cases it tion of the larnyx usually takes place within 
may be irregular and infrequent. The rate a week or so from the onset of the disease 
may fall to 50 or 40 in the minute. Other in the fauces. It is met with chiefly in chil- 
signs of toxasmia are albuminuria, diminution dren under 10, and is rare in adults, 
in the amount of urine, vomiting, and pros- The symptoms of lar 3 mgeal diphtheria are 
tration. Albuminuria usually makes its ap- almost entirely due to obstruction of the air- 
pcarance about the fourth day and continues passages, and in pure laryngeal and tracheal 
in severe cases for several weeks ; the quan- infection toxaemia is very slight or absent, 
tity of albumin is rarely great. Haematuria is The cardinal signs of laryngeal obstruction are 
uncommon. In most cases of any severity four : loss of voice, inspiratory stridor, a harsh 
the amount of urine is considerably dimin- and frequent cough, and recession of the epi- 
ished ; in fatal cases it may drop to 3 or 4 oz. gastric region, the lower parts of the chest, 
or less in the twenty-four hours, and there and of the space just above the sternum, 
may be complete suppression for two or three during inspiration. Besides these there may be 
days before death. exaggerated action of the respiratory muscles, 

Vomiting is occasionally an early sign, but even of those not usually employed, cyanosis, 

usually docs not occur tiU after three or four restlessness, and an intermittent pul^. When 
days’ illness. In serious cases it is fre- the obstruction is complete, or almost so, the 
quent and takes place quite independently of patient will, if unrelieved, die of slow sufioca- 

food. tion. 

In severe toxasmia prostration is the pro- These symptoms vary in intensity m different 
ninent feature. Often there is restlessness, and cases, and one is often more prominent than 
occasionally delirium, which, however, is rarely another. Often, too, during the progress of 
violent. On the other hand the patient may the disease the symptoms are enhanced by 
be very quiet and apathetic, his face without spasmodic attacks, and during such an attack 
expression, pallid, and waxy, and his mental surgical interference may be necessary. In 
condition not infrequently quite normal, so other cases there are no such exacerbations, 
that to the unpractised eye he may not appear but the symptoms gradually grow worse. In 
to be in danger. very severe toxic faucial diphtheria the larynx 

In the gravest cases there is some enlarge- and trachea may be involved without the mani- 
ment of the liver, and a blotchy, erythematous festation of any of the signs mentioned above, 
rash may come out, especially on the ex- and the condition may be discovered only at 
tensor aspects of the limbs about the joints, a post-mortem examination. 

Hsemorrhages may o(*cur into and beneath the In adults the invasion of the larynx does . 
s kin and from some of the mucous membranes ; not give rise to those urgent sjmiptoms of 
the cutaneous haemorrhages being small and obstruction which are to be seen in children, 
of a purple colour, the subcutaneous larger Often the only sign of such involvwent 
and of a bluish tinge. These haemorrhages are aphonia, and it is not till the bronchial taboo 
not usually numerous. Slight traumatic lesions, are affected that symptoms of dyspnoea ahovT 
such as that caused by the needle of an in- themselves. Hence loss of voice ^ould alwie|||: 
jection syringe, are prone in these cases to be looked upon with apprehension in ^ 
set up local heemorrhage. There may also be of diphtheria in an adult. ^ 
bleeding from the nose, gums, and pharynx. Nasal diphtheria , — ^The chief symptom 
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disohaine from the nose, at&stthin and waterj, 
later muco-pnrulent. Not infrequently it is 
bloodstained. Membranous casts of one or 
both nasal foaasB may be shed. The constitu- 
tional symptoms are usually very slight. 

Nasal often accompanies faucial diphtheria, 
especially in the most severe cases, the nasal 
passages apparently being invaded from the 
fauces. 

Vulval dwAtheria . — This is usually met with 
in little girls, and is uncommon in adults. It 
may occur alone, but more often follows the 
faucial form. Doubtless the genital organs are 
infected by the action of the patient in scratch- 
ing the parts with contaminated fingers. One 
or both sides may be affected. There are 
swelling and redness of the labium majus, the 
inner surface of which will be found covered 
with ashy-grey membrane. The lesser labium 
may also be affected. The lymphatic glands 
in the groin are enlarged and tender. Toxaemic 
sjrmptoms are usually present and may be 
severe. 

Preputial diphtheria . — Membrane forma on 
the mucous surface, especially where it is rc- 
fiected on to the glans ; there is crnlema of 
the prepuce. This form of the disease is very 
uncommon. 

Conjunctival diphtheria . — A thin membrane 
lines the inner surface of the eyelid. Usually 
only the lower lid is affected, but both lids of 
each eye may be involved. There is swelling, 
usually moderate, of the lid. The membrane 
may spread on to the eyeball, in which case 
there are intense conjunctivitis and keratitis. 
Ulceration of the cornea may result, witli jier- 
foration and panophthalmitis. 

When there is much swelling with brawny 
induration of the lid, and intense conjunctivitis 
with a profuse purulent discharge, the diph- 
theria bacillus is seldom the sole cause of the 
inflammation. 

Cutaneous diphtheria . — Diphtheritic mem- 
brane may form on the surface of a wound or 
on a patch of weeping eczema. If the area in- 
volved is extensive, constitutional symptoms 
may be present. The aseptic and antiseptic 
treatment of wounds has apparently rendered 
this variety of diphtheria much less frequent 
than it was in former days. 

Cutaneous gangrene is occasionally set up 
by the diphtheria bacillus. It is probable that 
inoculation occurs, which is followed by in- 
flammation and necrosis of the skin and sub- 
cutaneous tissue, and usually by considerable 
inflammation lazound the gangrenous patch. 


The constitutional symptoms may be severe. 
I have seen one case in which death occurred 
from late paralysis. ^ 

In rare cases multiple infection of the sJon 
takes place, resulting in the formation of a 
number of vesicles and pustules, which are 
slow to yield to treatment other than that by 
the antitoxic serum. In the few recorded 
cases the condition has been secondary to 
diphtheria of a mucous membrane. 

Instances of diphtheria of the msophaguSy 
stomachy middle ear, and external auditory meatui 
have been recorded, but arc very rare. 

Whilst in the majority of cases of diphtheria 
the exudate is distinctly membranous, in not a 
few it is merely pultaceous ; the colour is then 
yellowish-white rather than grey. It is especi- 
ally on the fauces and on the genital organs 
that the exudatii assumes this character. 

O>inplicationt and tequeka. — Excepting 
pandysis, these are not frequent, and this is by 
far the most important sequel. In the vast 
majority of cases there is a distinct interval 
between the disappearance of the local exudate 
with the accompanying toxaemic symptoms 
and the onset of paralysis. This interval may 
be of any duration, from a few days to a few 
weeks. It is commonly from two to four 
weeks ; but in several cases I have known it 
to be six to seven weeks, and in one case 
about ekivcu weeks. As often as not the 
patient appears during the interval to have 
quite recovered from the attack of diphtheria. 

In a few very severe cases paralysis sets in 
as early as the fourth or fifth day of the disease, 
before the false membrane has begun to dis- 
appear. The more pronounced the toxic 
symptoms, the more likely is paralysis to occur 
and to be serious. Severity of toxaemia de- 
pends uj)()n the extimt and duration of the 
local exudate and the closeness with which 
it is conn(‘.cted with the mucous membrane 
upon wliich it rests. Hence paralysis is seen 
more often after faucial than after punily nasal 
or larjmgeal diphtheria, and its incidence 
varies with the severity of the cases which 
constitute the ejiidemic. It is much more 
often met with in children than in adults, and 
the younger the child the greater is its liability 
to this sequel. 

Paralysis may be cxpiicted in about 15 per 
cent, of all cases. It is preferable, however, 
to state the incidence of this sequel on those 
patients who survive the stage of the 
disease, since not a few of the cases which are 
fatal during this stage are of such a nature 



DIPHTHERIA 


as almost certainly to develop j^ralysis were 
they to survive for a longer period. On this 
basis the incidence becomes about 20 per cent. 

Paralysia nearly always shows itself first in 
the soft palate. The patient speaks with a 
nasal twang, or fluids regurgitate through his 
nose when he drinks. There may also be some 
difiBlculty in swallowing ; attempts at drink- 
ing provoke spluttering and choking. Next 
foUow squint and a weakness of the ciliary 
muscles which prevents the clear vision of near 
objects. The strabismus is usuaUy due to 
paralysis of the left external rectus. Only 
in very severe cases are other ocular muscles 
affected, and complete paralysis of all the 
muscles is extremdy rare. Soon the lower 
extremities become affected, and the patient 
staggers in his gait or is imable to stand. 
Then follows pardysis of the neck, back, and 
upper limbs. Lastly, the abdominal and respi- 
ratory muscles, including those of the larynx, 
are affected. If this occur, usually all the 
intrinsic laryngeal muscles arc concerned, and 
there are present aphonia and a toneless, in- 
effectual cough. In rare cases the abductors 
alone are paralysed, and there are inspira- 
tory stridor, recession of the chest-walls, and 
cyanosis. If the paralysis extends to all the 
groui)S of muscles which have been mentioned, 
the patient lies quite helpless. In such the 
facial muscles may be involved, though only 
to a slight extent. The sphincters or the tongue 
are seldom implicated. 

In a case in which the paralysis is widely 
spread the process of generalization usually 
occupies a week or two, though it may take 
longer, or three or four days only. The latter 
is especially likely to occur when the paralysis 
has begun early. 

Though paralysis nearly always starts in the 
palate, it may begin in any other group of 
muscles, and may be confined to them, so 
that a squint, or an inability to see near objects 
clearly, or an ataxic gait, may be the first and 
only sign. In rare cases the palsy may com- 
mence in the diaphragm and the patient may 
die of inability to breathe before another 
group of muscles is invaded. 

Loss of muscular power is seldom complete ; 
it is usually parti^ — ^paresis rather than a 
paralysis. When the patient is lying in bed 
he may be able to move his limbs quite freely, 
but when resistance is offered to the action of 
the muscles, it will be found that the loss of 
power is pronounced. In consequence, how- 
ever, of the heart affection which is often pre- 


sent in these cases it is most unjustifii^iie 
submit a person suffering from extensive diph* 
theritic paralysis to a too searching |diysioal 
examination. 

There is loss of tactile sensation, but those of 
heat and cold and of pain are seldom inter- 
fered with and the special senses also escape. 
Loss of sensation is iJways partial, and is not 
often met with save in severe generalized paraly- 
sis. It is most marked in the distal portions of 
the extremities, the tip of the tongue, and the 
nose. Occasionally an adult will experience a 
numbness of the tongue as the first sign of 
paralysis. 

In severe cases the muscles become flabby 
and wasted. The reactions to both forms of 
electricity are diminished ; reaction of degenera- 
tion is uncommon. The superficial reflexes are 
unaltered except in the gravest cases, when they 
are diminished and even lost. The tendon 
phenomena are often absent. If the toxsemia 
be severe the knee-jerk nearly always dis- 
appears early, and may be absent for weeks 
or months, quite apart from the presence of 
definite signs of paralysis. Sometimes the dis- 
appearance of the knee-jerk is preceded by a 
stage in which it is exaggerated. The reactions 
of the pupils to light and accommodation are 
sluggish in very severe cases. Optic neuritis 
is rare. 

Patients who are the subjects of paralysis are 
prone to be affected with the cardiac compli- 
cations to be mentioned presently. Another 
troublesome and sometimes dangerous symp- 
tom is repeated vomiting. It may seriously 
jeopardize the patient’s chance of recovery 
by preventing him from retaining sufficient 
nourishment. Attacks of respiratory distress, 

“ respiratorij crises,'* have been described as 
occurring during the course of paralysis, but 
in my experience are extremely rare. A 
sudden attack of dyspnoea in a patient who has 
paralysis of his pharyngeal and laryngeal 
muscles should always arouse suspicion of the 
escape of saliva or food into the trachea and 
bronchi. In two or three cases I have 
noted a paroxysmal secretion of saliva. 

Morbid anatomy of^ diphtherilio paralyaisj-^ 
The paralysia following diphtheria has been 
attributed by most observers to a 
pherol neuritis. In my opinion this can hiM]^ 
^ the case, since there is no pain whateviV; 
along the affected nerves, inioiiQeaq{ii , 

reveals a breakmg up and disap pe a ii aio e ..elife 
the white substance of Schwann,^ic 
a similar change m the azia-cylmd^ 
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follows secondary degeneration of the nerves in nearly every case, due to the action of the 
and of the muscles which they supply. These diphtheria bacillus. 

changes are found mostly in the peripheral Faucial diphtheria. — The diseases most likely 
nerves, and not all the fibres are afieoted ; to be mistaken for diphtheria are — 
hence the paralysis is rarely complete. 1. Simple tonsiUiiis, — ^If there is any exu- 

There is some evidence that the central date with this condition it consists solely of 
nervous system is involved before the peri- mucus, loose or inspissated. There is usually 
pheral. Changes have been observed in cases considerable local pain, especially on swallow- 
which have been fatal at an early stage, in in^. The attack may be ui^ered in by a slight 
the cells of the anterior cornua and of the shivering fit. 

nucleus ambiguus of the vagus, but they would 2. Catarrhal inflammation of the fauces , — 
seem to be neither extensive nor lasting. The infiammation in this condition is exten- 
dinicaUy a case of diphtheria rarely presents sive but not severe. There is rarely much 
symptoms that suggest a gross central swelling. There is usually but little definite 
lesion. exudate. The local pain and the constitu- 

Cardiao compUoations. — In severe cases of tional symptoms are slight, 
toxic diphtheria the toxin afiecta the heart- 3. Quinsy, — ^The inflammation is one-sided, 
muscle quite early in the disease, and cardiac the swelling often extreme, and the pain severe, 
failure, sudden or progressive, is the most There are usually pronounced febrile symptoms, 
common mode of death. The action of the and the patient may be delirious. Thick in- 
heart may be deranged greatly during the spissated mucus may be observed, presenting 
acute stage. In a few cases a dilatation of the the appearance of false membrane. Suppura- 
organ takes place which may be very acute, tion usually results, an event which is rare in 
the patient sufering from sudden and agon- diphtheria. 

ising pain in the cardiac region, the heart’s 4. Simple ulceration of the tonsil, — This 
action becoming very frequent and irregular, usually follows tonsillitis. The presence of 
and death occurring in a few hours. It cannot ulceration, unless it be very supe^cial, nega- 
be too strongly emphasized that the risk of tives diphtheria. 

cardiac trouble is by no means over when the 5. Vincent’s angina is a form of ulcerative 
acute symptoms of toxaemia have passed away, tonsillitis which may simulate diphtheria very 
The most common disturbance is irregularity closely. A membranous-looking exudation 
and undue frequency, with or without dilata- is seen upon the tonsil, which may or may 
tion ; and this is more likely to arise if too not be swollen ; this exudate is usually found 
much work is put upon the heart, even by so to lie upon an ulcerated surface, and consists 
little additional exertion as would be necessi- partly of the debris of inflammation, partly 
tated by the })atient’s getting out of bed. of slough. The tonsillar ulcer may be deep 
The liability to cardiac complications continues and has a clean-cut edge. The constitution^ 
for five or six weeks after the exudation has symptoms are slight and the disease is a mild 
disappeared, and is more likely to be present one, except in rare cases in which the inflamma- 
in those cases in which paralytic symptoms tion and ulceration spread to other parts of 
have shown themselves. the fauces, the pharynx, and larynx. The 

Of the remaining complications, only otitis exudate has a peculiar and ofiensive odour 
medUt oervioal adenitis, and broncho-pneu- Stained smears of the exudate show micro- 
monia are at all frequent. Much less frequent scopically the spirilla and fusiform bacilli 
are lobar pneumonia, empyema, cardiac throm- which are stated to be the exciting cause of the 
bosis (in cardiac dilatation), nephritis (early in disease. 

severe toxic cases), pi^ura (during early con- 6 . Septic inflammation of the fauces, — There 
valescence), hemiplegia (due to embolism or is severe inflammation, often with extreme swell- 
thrombosis), and secondary rashes, which ing and the formation of thick, but not mem- 
appear one to three weeks from the beginning branous, exudate. Sloughing may take place 
of the iUness, and usually take the form of and deep ulceration res^t. There is usually 
urticaria or a blotchy macular and papular prolong^ fever, and the constitutional symp- 
erythema most profuse on the limbs. toms are severe. In one form of this infiam- 

DiagnoaU* — An inflammation of a mucous mation the lesion consists of very painful in- 
surface or of the skin, accompanied by the flammatory oedema. The mucous membrane is 
formation of a definite false membrane, is, dusky-red. Occasionally there is also distinct 
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erysipelas of the skin of the face ot neck. The 
constitutional symptoms are of sudden onset 
and may rapidly assume a most serious aspect. 
The larynx may be invaded. 

7. Scarlet feintr . — The variety most often 
mistaken for diphtheria is that in which the 
faucial lesion is marked, but the rash sliglit 
and transient or entirely wanting. The in- 
flammation is extensive and thick, yellow 
exudate is often present. The temperature 
continues to be raised and the j)atient may 
be delirious. The faucial lesion does not 
yield readily to treatment. 

8. Vlcerative stomatitis . — The ulcers often 
present a sloughing surface which at first sight 
looks like false membrane, but if they be 
scraped their true character is at once revealed. 
In severe cases a most offensive odour is 
emitted which is quite different from that of 
diphtheria. It should be borne in mind that 
ulcerative stomatitis affects the tongue, lips, 
gums, and buccal mucous membrane, which 
are parts very seldom invaded by diphtheria. 
The constitutional s 3 rmptoms may be severe. 

9. The wash-leather base of a late syphililtc 
ulcer is not infrequently mistaken for false 
membrane and therefore for diphtheria, but 
the presence of ulceration rules out that dis- 
ease. Other signs of syphilis may be found 
on examination. 

Laryngeal diphtheria. — Almost any disease 
in which the symptoms of croup are present 
may suggest diphtheria ; but the most fre- 
quently mistaken are simple laryngitis, measles, 
and retropharyngeal abscess. 

Simple laryngitis can be diagnosed with 
certainty only by bactcriologi(^al examination. 
Measles often begins with laryngitis, but the 
buccal mucous membrane shows Koplik’s 
spots. Usually, too, the ])atient coughs and 
sneezes and the conjunctivee are injected. 
Setropharyngeal abscess is frequently accom- 
panied by signs of obstruction of the larynx ; 
but inspection and digital soarcli of the 
fauces will reveal the swelling, which is usually 
on one side. Errors of diagnosis in cases ,of 
croup can generally be avoided by systematic 
examination. The fauces of the patient 
(us^lly a child) suffering from croup should 
be inspected in a good light ; if any exudate 
oan)^be seen, even though it be limited and not 
distinctly membranous, the case may be re- 
garded as one of diphtheria. If no exudate 
be seen the finger should be passed over the 
pharynx to the larynx, and search made for 
any swelling, such as a retropharyngeal abscess. 

I— y < 


A foreign body may also be detected in 
this way. If this examination reveal nothing 
the mouth should be examined for Eoplik’a 
spots, and if these be absent a bacteriological 
examination should be made. In adults and 
older children the larynx should be inspected 
with the laryngoscope. 

Vulval diphtheria. — The only disease likely 
to be mistaken for vulval diphtheria is erysi* 
pelas : but in this there is no false membrane, 
and the inflamed skin presents a definite margin 
which is absent in diphtheria. 

Apart from the presence of false membrane, 
the other forms of diphtheria can hardly be 
diagnosed with certainty except by a bacterio- 
logical examination ; but diagnosis may be 
assisted by collateral evidence, such as the 
presence of an undoubted case of the disease 
in the same .family, house, or school. 

The Schick test of natural immunity to 
diphtheria is described under Seroloqioal 
Diagnosis. 

Prognosis. — The most important factors in , 
prognosis are the variety of the disease (i.e. 
whether it be faucial, laryngeal, etc.), the 
severity of the attack, and the patient's age. 

Of the common varieties, the most fatal is 
the laryngeal. Statistics based upon upwards 
of 56,0(X) cases of diphtheria of all formi 
tr(iated in the hospitals of the Metropolitan 
Asylums Board during a consecutive series of 
years show that the fatality of cases in which 
the larynx was not affected was 8t8 per cent., 
while that of those in which the larynx was 
involved was 18*9. Though in some of the 
latter the fauces were also invaded, and death 
was due to toxaemia and not to interference 
with respiration, yet it can truly be stated 
that if the larynx becomes attacked, the 
chances of death are doubled. 

The prognosis of laryngeal cases in which 
the fauces are not affected is more favourable 
than that of those in which they are, because 
in the latter class toxaemia is added to the 
respiratory embarrassment. Of cases sub- 
mitted to operation (intubation or trache- 
otomy), those do best in which the patient 
coug]^ up a moderate amount of mucus; 
those are unfavourable in which the mucus 
is very scanty or excessive. 

In faucial diphtheria death is due to tiie 
effects of toxaemia. These may appear eaociy 
in the disease, or late, in which case ^e]r 
shown by paralysis or cardiac complioatiowk 
The more extensive and adherent the 
exudate and the longer it persists, the 
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the jmgnosis, because the greater is the oppor- persist in a minor degree for weeks or 
tun»j for the absorption of large amounts of months. 

toxin. The most important signs of pro- Lastly, attention must be drawn to the in- 

nounced toxiemia are albuminuria, scantiness fluenee of the specific treatment by antitoxic 
of urine, frequent vomiting, and hemorrhages serum. There is now a vast body of evidence 
into or beneath the skin and from mucous to prove that the fatality of cases treated with 
membranes. Apart from vomiting, the patient’s serum is very much less than that of thoM 
skin may become very pallid, and the pulse which are not. The earlier the treatment is 
be irrcgidar, infrequent and feeble. Any of these commenced, the much more likely is the 
signs is of serious import, and the more pro- patient to recover, and to recover quickly 
nounced they are the greater the gravity of and without complications, 
the case. Hci)atic enlargc^ment, a blotchy Treatment. — The cardinal principles in the 

erythema occurring within the first few days, treatment may be summed up in a few words : 
and convulsions are also grave indications. The use of the specific serum and the enjoin- 
but they are not common. The more profound ment of absolute rest, 
the toxsemia, the more likely is the patient, Serum treatment. — The specific serum is an 
should he survive the acute stagey to be attacked antitoxuj serum, that is to say, it acts, so far 
by paralysis. as is known, by neutralizing in some way the 

When the disease is )imit<id to the nasal diphtheria toxin which is free in the circula- 
pasmges the j^rognosis is good, and this fonn tion. There is also clinical evidence to show 
IS rarely fatal. In conjunctival dij)htheria t)ie that it limits the spread of membrane ; but 
sight may be impaircid in conscquencti of there are no reasons for believing that it has 
damage to the eyeball, but as r(;gards life tlic any effect on the diphtheria bacilli themselves, 
jsrognosis is good. Vulval diphtheria is not It is usually given in doses of multiples of 1,000 
infrequently accompanied by pronounced toxic units. For a mild case treated on the first 
sjmiptoms, and the prognosis varies according day, 2,0(X)«'4,000 units will suffice. For more 
to their severity. severe cases 8,000-16,000 units will be required ; 

Diphtheritic gangrenous dcrmalitLs is very while for the most severe, 16,000-24,000 units 
fatal ; fortunately it is rare. are necessary. The whole amount should be 

The age of the patient lias a most important giv(;n at one time. If after two or three 
bearing on prognosis. In general terais it days the exudate sliows signs of extending or 
may be stated that up to 25 5 "ear 8 , the younger the toxic symptoms do not abate, the dose 
the patient the more likely is a fatal termina- may be repeated. 

tion to occur or serious complications to arise. The serum is usually supplied in liquid form. 
The fatality is especially high in children It is not advisable to keep it for longer than 
under 2 years. It rises again slightly in per- two or three months. In circumstances that 
sons over 25. Laryngiial diphtheria is seldom make it necessary to keej) it for a longer 
met with over the age of 7, but when it oijcurs jieriod, it is best kept in the form of the dried 
in adults it is of very grave prognosis. Tlie residue, at a tmiiperature of 6“ C., and in a 
probable reason for this is that the symi>tonis dark room. It c^an then be preserved with 
of invasion of the larynx are not pronounced but slight loss of antitoxic value for about 
in the adult ; serious dyspnoea seldom shows five years. For use it should be dissolved in 
itself, till the smaller bronchi an; invaded, sterilized physiological saline solution, 
when it is too late to adopt methods, however Serum may be administered intravenously, 
energetic, of arresting the disease. subcutaneously, or intramuscularly. When 

Of the cases of paralysis, about 1 3 per cent, given inZra/venously the antitoxin is brought 
are fatal ; the remainder recover completely, at once into contact with the toxin in the blood. 
I have never met with a case in which per- and if it could be easily carried out there can 
manent paralyse occurred. be no doubt that this method would be the 

The most serious cases are those in which most efficacious. But there are serious practical 
the paralysis sets in early and rapidly be- difficulties in the way ; and one of the other 
comes generalized. If the respiratory muscles, two methods is usually employed, 
and especially if the diaphragm, are involved, The intramuscvlar is slightly the better, for 
the outlook becomes much worse. Bepeated there is evidence to show that the antitoxic 
vomiting is also very dangerous, as, too, are portion of the serum is more quicUy absorbed, 
cardiac complications, wmoh axe prone to The full efiects of the antitoxin are not to 
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be expected till after two or three days. The 
site uflually selected is the outer side of either 
thigh. The skin is painted with iodine solu- 
tion, and the needle of the syringe is thrust 
deeply into the muscle. Koux's syringe is the 
most convenient ; but any S 3 rringe which will 
hold 20 c.c. and can be sterilized, will answer 
the purpose. Strict antiseptic precautions must 
be i^opted. It is well to seal the minute hole 
made by the needle with collodion. 

The beneficial effects of the serum are shown 
by the reduction of the temperature to nonnal, 
the firmer pulse, the limitation of the spread 
of the false membrane, and the improvement 
in the appearance of the patient. In nasal 
cases the discharge ceases. 

In some instances effects arc produced which 
are due to the serum and not to the antitoxic 
principle it contains. In about a third of the 
cases a rash comes out 7-16 days after the in- 
jection ; it usually takes the form of urticaria 
or a hyperaemic erythema of the blotchy or 
the marginate variety, and is not infrequently 
accompanied by febrile 8ym])toms. In about 
6 per cent, of the cases there is slight multiple 
arthritis, of which the chief and sometimes the 
sole symptom is pain in the joints. Occasion- 
ally the fauces arc slightly inflamed and some 
of the lymphatic glands, esj)e(}ially those of 
the neck, are enlarged. Very rarely are the 
S 3 rmptoms of this “ serum sickness ” severe ; 
at the most they are unpleasant; usually 
they are trivial. In rare cases, symptoms of 
anaphylactic shock appear ; in such they 
usually show themselves very soon after the 
injection of the serum. The patients arc, 
apparently, peculiarly susceptible, and there 
are reasons for believing that asthmatics are 
more susceptible than otliers. Persons who 
have been injected with a like serum more 
than ten days j)reviously are also prone to 
exhibit anaphylactic symptoms, which, how- 
ever, are usually not severe. 

Best is almost as imi>ortant as the specific 
serum. The effects of toxaemia may bo latent 
and may be evinced by moderate and even 
slight exertion. When toxic symptoms have 
been present or the false membrane has been 
copious, the patient should be confined to 
bed for at least three weeks from the disappear- 
ance of the exudate. For 10-14 days he should 
be kept in a recumbent position. When he 
is allowed to sit up in bed, the effect should 
be noted, and should there be any acceleration 
or irregularity of the action of the heart, the 
recumbent position must be resumed. The 


same precaution must be observed when the 
patient is allowed to leave his bed. The pro- 
cess of leading him on to the full exercise of 
his muscular powers must be very gradual. 

The symptoms of profound toxaemia — ^fre- 
quent vomiting, cardiac irregularity and in- 
frequency, suppression of urine, and haemor- 
rhages— arc, unfortunately, hardly at all amen- 
able to treatment. For the first, full doses 
of tincture of belladonna (20-30 min, every 
four hours), should be given combined with the 
rectal injection of 20-30 gr. of potassium bro- 
mide. 1 have tried many remedies for the 
other symptoms just mentioned, but have not 
succeeded in finding one that has been success- 
ful. In the cardiac cases stimulants have been 
most disaj)pointing. Some authorities strongly 
advocate adrenalin chloride, subcutaneously or 
by the mouth. 

When symptoms of invasion of the larynx 
arise the patient should be placed in a tent 
into which steam is allowed to enter; in a 
small room the tent is not necessary. The 
question of surgic^al interference often arises. 
There are two methods of relieving the distress 
due to the obstruction of the larynx, intabatlon 
and tracheotomy, the indications for which are 
marked restlessness and considerable recession 
of the chest-walls or cyanosis. I prefer intu- 
bation. Unfortunately, however, it is a method 
of treatment not available in private practice ; 
not only docs it require special experience on 
the part of thtr medical attendant and the 
nurse, but it demands that the medical attend- 
ant should be within a few minutes* call of the 
I)atient, who may cough out the tube and be- 
come very quickly urgently dyspneeio. Nor is 
intubation advisable for patients who are at 
their last gasp when surgical aid is sought. 

The patient should be placed on mfik or 
farinaceous foods made with milk for the first 
few days, or for so long as acute toxic symptoms 
are present. Afterwards he may quickly re- 
turn to his ordinary diet. 

Patients who are convalescent from severe 
diphtheria are frequently anaemic and are 
benefited by iron. In children the compound 
syrup of the phosphate is most useful. 

Since the introduction of antitoxin, looal 
treatment has lost its importance, and, espeev 
ally in the case of small children, lelianoe is 
placed almost solely upon the specific treatment. 
One of the reasons for this is that ohiUnR 
resist local treatment, and their laaift 

to exhaustion and are therefore ininriiMA M 
recovery. Nevertheless, in older obfidm nii 


37 * 



DIPHTHERIA 


DISINFECTION 


in adults an attempt may be made to remove 
the false membrane or other local (‘.xudate by 
cautiously peeling it off M'ith forceps or by 
endeavouring to dissolve it \vith solutions. 
The one which has been in use for many years 
at the Eastern Hospital has tlic following 
formula : — 

Sod. biborai. 5 ! . 

Sod. bicarb, 

Pot. chlorat. ^ss. 

Sod. chlorid. 3 ss. 

Tr. lavand. co., Ji. 

Aq. ad Oi. 

This solution may be used cither as a sj)ray 
or a douche, or for swabbing. A saturated 
solution of boric acid may be employed in the 
same way. Swabbing is not ai)plicable w’hen 
the exudate has pas.scd from the tonsils to 
neighbouring structures. When the exudate 
is localized to the tonsils, swabbing with per- 
chloride of mercury (1 in 2,0(K)) is most useful. 

Complete rest is the most essential part 
of the treatment of diphtheritic paralysis. If 
the patient has been allowed up before the 
signs of paralysis have a] speared, he should 
be ordered back to bed again, and he should 
not be allowed to get up until tlie j)aralysi8 
has disappeared, and then only with caution, 
as has been described abo\'e for toxic c«*ises. 
If the patient coughs or sjilutters wlien lie 
drinks, nasal feeding should be em]iloy(!d at 
regular intervals of four hours. The foot of 
the bed should be raised considerably, so that 
the patient’s head is much lower than his 
trunk, in order to prevent saliva or any 
vomited matter from passing into the tracliea 
and bronchi. When the respiratory muscles 
are paralysed and there is cyanosis, the fre- 
quent inhalation of oxygen is bem'ficial. 
When there are signs that the patient is be- 
ginning to mend, the muscles of the limbs 
dhould be massaged. During convalescence 
the diet should be generous, and strychnine and 
iron should be given. 

Diphtheria of the vulva is best treated by 
the frequent application of hot boric fomenta- 
tions, and of the eye by frequent syringing with 
boric lotion. The specific treatment should also 
be employed by the usual metliod. 

Patients suffering from diphtheria should be 
isolated either in bosiutal or in a separate 
room. In respect of the length of the i)eriod 
of isolation, 1 am in the habit^ of detaining 
patients in hospital for three weeks after the 
disappearance of the local exudation, pro- 
vided that 'their condition is otherwise such 


as will i)ennit of their going out. Some 
authorities insist that there shall be at least 
two consecutive negative cultures before a 
jiatient is allowed to leave, but the experience 
of the large fever hospitals of the metropolis 
goes to show that, so far as the occurrence of 
fresh cases in the home is concerned, there is 
no difference between those hospitals in which 
negative ciilturi's are insisted upon before dis- 
charge and those in which they are not. A 
■person may still harbour tlic diphtheria bacilli 
in liis fauces or nasal passages several weeks 
or even months after he has recovered from 
tlie effect of diphtlioria i.e. may become a 
“ carrier.*’ For the treatment of such a case, 
see Carrieks of Infection. 

E. W. Goodall 

DIPHTHERITIC NEURITIS (see Diph- 
ITIERTA, p. 366). 

DIPLEQIA, CEREBRAL (see CEREBitAL 
Diplegia). 

DIPLOPIA (see Ohitijal.uoplkgia). 

DIPSOMANIA (see Alcoholism). 

DIRT EAT I NO (.src Pica). 

DISINFECTION.— This term denotes the 
desiriKdioj] of the mi(5ro-orgaui.sm or unknown 
virus wliifli is th(^ cause of infection. It may 
be effcjcterJ (1) By natural means, such as 
sunlight, air, heat, and eoJd, and association 
with otlior inicro-organlsiu'^. (2) By artificial 
moans, such as dry or moist heat, and chemical 
disinfectants. (3) By a combination of (1) 
and (2). 

Disinfection of the sick-room and its 
contents. — Beyond (msuring strict cloanli- 
no,ss and ndequutci ventilation, any attempt 
to disinfect tin; room when it is occupied by 
a ])aticnt w'ould be idle. In diseases where 
tlie infection is conveyed by discliurges from 
tlie mouth and nose, suidi as diphtlieria, scarlet 
fever, measles, W'hooping-cough, and cerebro- 
spinal meningitis, special care should be taken 
to juevent contamination of objects in the 
room, and all lint, wool, etc., used for absorb- 
ing discharges should jnomjitly be burnt. In 
enteric fever, in which the infection is con- 
veyed by the faeces and urine, these should 
be well mixed with a liquid disinfectant (e.g. 
lysol, 1 in 20) and allowed to stand for an liour 
before being throwui down the closet. Soiled 
linen, before being boiled or treated with a liquid 
disinfectant should be immersed in cold water 
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to remove grosser impurities and to prevent 
the stains being permanently fixed. Some form 
of fly-catchcr, especially in enteric fever, should 
be kept in the sick-room. 

In private houses a shoot moistened with a dis- 
infectant is usually hung on a screen round the 
patient or over the door, for by such means 
a certain amount of infection is neutralized. 

The thoroughness of the terminal disinfec- 
tion of the room should depend on the nature 
of the disease and tiie stage at wliicdi the 
patient left it. More vigorous measures are 
required if the patient has died in the acute 
stage than wh(*n he has bcjen discharged at 
the termination of convalescence. 

In the case of whoo]nng-(!Ough, measles, and 
rubella nothing more is nee-ded than an ordinary 
cleansing of the room and leaving the doors 
and windows wide ()])en for a few hours. 

When a more thorough disinfection is re- 
quired, as after scarlet fever and smallpox, 
the room should be made airtight as far as 
possible and a gaseous disinfectant, such as 
formaldehyde or sulphurous aedd, should be 
used. Formaldehyde, though very irritating 
to the mucous membranes, has the merit of 
being non-poisonous and of not discolouring 
fabri(Js or metals except iron or steel ; on 
the other hand, it has no action on vermin, 
and sulphurous acid should therefore be pre- 
ferred in the case of diseases known to bo 
conveyed by insects, such as jdague, typhus, 
and relapsing fever. After tluj fumigation has 
been completed the doors and windows should 
be left wide open for at least twenty-four 
hours. 

When fumigation is impracticable, the walls 
and floors should be scrubbed with a strong 
disinfectant solution, sucli as 1 -in-2,000 per- 
chloride or 5 jxir cent, carbolic acid, and the 
ceiling whitewashed. 

Gaseous disinfectants have only a su|)er- 
ficial action, and all articles in the room, such 
as bedding, carpets, rugs, and books will have 
to be exposed to the penetrating action of 
steam in a special apparatus. Certain articles 
like leather or furs, which would be injured by 
steam, must be treated by hot air. Crockery 
may be disinfected by being boiled or by the 
use of a disinfectant solution. 

Disinfection of the patient.-— This is 
a much more difficult problem than disinfection 
of inanimate objects (see Carriers of Infec- 
tion). Some authorities indeed-^e.g. Chapin, 
of Providence, U.S.A. — convinced of the su- 
preme importance of the human carrier, have 


DISSEMINATED SCLEROSIS 

abandoned as useless the termiiud disinfeotioii 
of the room after scarlet fever and diphtheria. 

During the course of the illness the nose, 
mouth, and ears should receive special atten- 
tion, as they so frequently form the principal 
sites of infection. Daily baths should be given, 
but in my opinion no useful purpose can be 
served by the application of a disinfectant such 
as eucalyptus oil to the skin. 

In the case of scarlet fever and smallpox 
the patient spends the last night in hospital 
in a special discharge block, where he is given 
a hot bath and has his hair shampooed, leaving 
the hospital on the following morning. Diph- 
theria patients are often treated in the same 
way. 

In diseases in w'liich the persistence of 
infection can be ascertained by bacteriological 
examination, vaccine treatment and local mea- 
sures have been tried with a varying degree 
of success, e.g. spraying the throat with 
formaldehyde or lactic acid, sucking of forma- 
mint lozenges or pastilles of bactericidal serum, 
or tlio use of a staphylococcus spray. 

In every case artificial methods should be 
supplemented by making the patient remain 
in the open air and sunlight as much as possible. 

Attention should also be x>aid to his general 
condition, improvement of which will increase 
the bactericidal j)owors of the organism. 

J. D. Kolleston. 

DISORDERED ACTION OF THE 
HEART (sec Heart, Irkttable). 

DISSEMINATED SCLEROSIS (Insular 

Sclerosis). — A common non-systemic disease of 
the central nervous system, of obscure but 
probably inhx'tive origin, characterized by the 
multiplicity and variability of its clinical 
manihistations and by remarkable remissions 
in its courscj. 

Etiology. —Till recently nothing certain 
was known about the origin of the disease, but 
analogical evidence suggested the presence of 
a chronic inf«‘.ction which manifests itself by 
repeated attacks on the central nervous system 
at irregular intervals over a number of years. 
There is no justification for connecting the 
disease with syphilis. During the last few 
years it has been found that the subcutaneotUB 
and intrathecal injection of cerebro-spixial fluid 
and emulsions of the spinal cord from acute 
cases may produce paral^^is in animalsi with 
lesions in many respects similar to those which 
characterize the disease in man. EUhn ai|d 
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Sterner have discovered a spirochaete in the recovery of function which frequently follows 
nervous system, blood and liver of the injected the profound effects of fresh patches of disease 
animals. A history of influenza or typhoid in the clinical history of most cases. The effect 
fever preceding the appearance of the first of a morbid patch is to abolish temporarily 
symptoms is not uncommon, and the writer the function of the neuraxones passing through 
has seen them develop during an attack of its territory, but not necessarily to destroy 
whooping-cough. Trauma does not apj)ear to their structure. Areas of sclerosis are not 

play any part in its production, absolutely confined to the central nervous 

The onset usually occurs between 15 and 50 system. As might be expected, they are fre- 

years of age, and more commonly between quently found in the optic nerves and very 

20 and 35. Both sexes are affec^d about rarely in tlie cranial and spinal roots, 
equally, and very rarely two members of the Symptomatolo^. — A category of all the 

same family nmy suffer. There is no evidence synqrtoms and physical signs which have been 
to show that the disease can be transmitted observed in cases of disseminated sclerosis 
from one generation to another. ^vould not only be a lengthy compilation, but 

Pathology* — Scattered quite irregularly would afford a very poor description of the 
throughout the brain and sjuual cord arc found disease as it is commonly met with. Before 
islets or plaques of so-called sclerosis. The attempting, therefore, to deal with separate 
more recent of these show signs of inflammation ; symptoms, let us draw a sketch representing 
the older ones may be termed scars. They th(i most familiar aspects of these cases as they 
vary much in size and shape, and t-lieir contour confront us in consulting practice. A young 
does not appear to be determined by vascrular man of 25 seeks advice on account of some 
supply or by other anatomical features. White difficulty with the right leg, wiiich begins to 
and grey matter may be equally involved, drag after walking half a mile. He thinks 

and a patch may include both within its he must Lave strained it,’’ but does not 
area. reniembtr doing so. “ I noticed it first one 

To the naked eye a plaque may be distin- day after playing tennis.” “ Have 1 ever had 
guished by its semi-translucent greyish-pink amihing of the tind before ? Y(?s, about two 
apijearancc, and to touch by its coiisistency, years ago, but the doctor said it w^as rheuma- 
the latter being firmer or softer than that of tisra ; and after rubbing it with some* liniment 
surrounding parts. for about a fortnight it got quite w^eil and never 

Under the microscope a diseast?d area ])rc- bothered me again,” “ Have I ever had any- 
sents features which are quite* unlikes those? thing wrong with my eyes ? Never since I was 
of any other morbid jrocess of the*, nervous 19, when the sight of my le‘it eye we?nt all 
system. Nerve;-cells, with but fov cxtcj)tions, wrong for about a month ; but they said it 
escape injury. Nerve-fibres are? remarkable was a eijill, and it was quite well after wearing 
for the disappearance of their mye'lin sheatlis some glasses for a bit.” 

and for the comparative integrity of tb<*ir These few words of conversation in the course 
axis-cylinders. It is true that in long-standing of taking the? i)atient’s history are so characjter- 
cases there may be a certain amount of destruc- istic of tJie diseiase that thejy almost suffice for 
tion or distortion of the axis-cylinders, with a diagnosis. 

secondary degeneration outside the. plaques. On examination it is found that the right 
but, speaking generally, the axis-cylinders arc leg is stiff and displays some w'eakness in dorsi- 
peserved and secondary systemic degeneration flexion of the ankle? and flexion of the knee, 
is distinctly scanty. Other important f(?atun‘s The knee-jerk is exagg(!rated ; ankle-clonus 
of the sclerotic islet are a comjjensatory over- and an extensor jflantar response can be evoked, 
growth of neuroglia, replacing the lost myelin, The left leg shows similar signs but in much 
and the presence of slight thickening and slighter degree, and is regarded as normal by 
hyalin degeneration of the vessel walls. In the patient. 

the lymphatic spaces of the adventitia may An attempt to elicit abdominal reflexes meets 
sometimes be found small numbers of lympho- with no success. The arms and grasps are quite 
cytes as well as migratory cells containing the strong, but when the i^iatient is asked to touch 
products of myelin destruction. the tip of his nose with the tip of his first 

^e peservation of axis-cylinders just de- finger, the eyes being clos<?d, there is noticed 
scribed is worthy of special notice, because it just at the completion of this act a slight 
serves to explain the remarkable and rapid terminal tremor ” and i>erhaps a trifling in- 
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accuracy on the part of the finger in finding 
the nose. 

Examination of tlie cranial nerves may show 
nothing except some temporal pallor of the 
left optic disc and perhaps a suggestion of 
nystagmus. 

When the patient walks it is noticed that, in 
addition to the tendency for the toes of the 
right foot to catch the ground, the gait is 
conducted on a wider base than nonnal, and 
that any attempt to toe and heel a line is 
attended with disaster to his equilibrium. 

Probably 60 or 70 per cent, of cases of dis- 
seminated sclerosis when first seen by the 
physician conform more or less closely to this 
picture. He advises some treatment. The 
patient improves and i)erhaps returns to active 
life. A year or two later he turns up with a 
complaint that his left hand is useless, and 
that the left leg now is as bad as the right 
one used to be. It is found that the left arm 
and hand are strong but quite lacking in sense 
of position and stereognosis, while both legs 
arc more spastic than they were. In answer 
to a question he says that his bladder some- 
times “hurries him a bit,” and that if he has 
waited there may be delay in commencing 
micturition. The control, too, of the bowel 
after an aperient may not be all that could 
be desired. 

And so the story may go on — more or less 
sudden relapses, with involvement of fresh 
territory, separated by periods of remission 
and often of remarkable recovery. But, as 
time passes, the amount of recovery is lessened 
and the permanent disability perhaps slowly 
but surely increases. The relapses are usually 
attributed— how correctly it is difficult to say 
— to a stress of work, to a chill, to a shock, or 
to any of those incidents of life which loom 
so large in the pathological vision of the public. 

Not infrequently the onset of new or the 
exacerbation of old symptoms is associated 
with a feeling of malaise and a rise of tempera- 
ture. Not unnaturally this is regarded as 
influenza, although it is probably a part of the 
disease and the natural accompaniment of a 
fresh crop of inflammatory patches in the 
nervous system. 

Should the first areas of disease be situated 
in the brain, and especially in the ponto- 
medullary region, there are likely to be severe 
attacks of headache and vomiting, which, with 
a slight papillitis, may suggest the diagnosis 
of an intracranial growth. 

There is another type of case, not nearly so 


common as that first described, in which a 
well-marked nj^gmus, a coarse intention* 
tremor of the limbs, trunk, and head, and a 
characteristic staccato articulation form the 
prominent features. Such cases attract more 
attention and less easily escape a proper diag- 
nosis, but they arc not nearly so frequently 
met with as those in which a spastic paraplegia 
is the only striking feature. 

Since early diagnosis is an ideal at which 
we shoidd all aim, attention may profitably be 
directed to some of the first symptoms of the 
disease. The tendency to drag one leg, tran- 
sient impairment of vision in one eye, astereog- 
nosis of one hand, and an attack of headache 
and vomiting with slight papillitis, have all 
been mentioned, and may each be the first 
indication of disseminated sclerosis. The dis- 
ease may, on the other hand, be ushered in by 
an attack of partial hemiplegia or of hemi- 
anaBsthesia, which is often regarded as hys- 
terical. In several instances the patient has 
described an attack of numbness or parsssthesia 
affecting the trunk and lower limbs from the 
waist downwards on one or both sides of the 
body. This may be associated with an ataxic 
gait and with various degrees of sensory 
impairment. It is important to note, how- 
ever, that there may be no affection of the 
motor system and no alteration in the reflexes. 

In connexion with sensory phenomena, 
emphasis may be laid upon the fact that, 
although pareBsthesifiD in the form of numb- 
ness and pins and needles, associated with 
slight blunting of sensibility, are common, 
profound anaesthesia, analgesia, and therman- 
eesthesia are rare manifestations, and are only 
met with in the last stages of the disease. 

Ocular disturbances. — Diplopia with some 
degree) of ocular palsy and strabismus, generally 
due to weakness of one external rectus, is a com- 
mon defect and may be associated with vertigo. 
Nystagmus, cither spontaneous or only elicit 
on attempts to sustain movements of the eye 
in one or more directions, is frequently met 
with, and may be vertical, lateral, or rotatory 
in character. The pupils may be normal in 
size and reaction, but occasionally they are 
unequal, and rarely the Argyll-Boberteon phe- 
nomenon may be present in one eye. Visnat 
impairment is often observed, and may take 
the form of transient blindness, concentric 
narrowing of the fields, or scotomata, especi- 
ally for colours. 

Other eranial nerves.— -Slight facial wcelnrtejfe 
on one side is common* A feeling of uombiMlse 
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or coldness in the territory of one trigominal tion of the spinal cord or of some spinal com- 
nerve has sometimes been observed. Disorders pression. 

of articulation, sometimes called staccato It is a common mistake to regard the im- 
or “ syllabic,*’ are frequently noticed, and are provement and recovery which are frequently 
occasionally accompanied by slight trouble in f)bserv(^d, after the early patches of sclerosis 
deglutition. Spontaneous rhythmical move- Jiave produced serious disabilities, as evidence 
ments of the tongue, the palate, or even of the in favour of the condition being functional and 
jaw — resembling the ocular nystagmus— are not organic. It is most important to avoid this 
rare phenomena, but similar movements of th(‘ (Tior, and to realize that amelioration in the 
head, especially of the “ nodding ’* variety, arc^ ])alient*s condition may be looked for with con- 
by no means uncommon. fidtmee. Th(? disa]>poaranee of all organic signs 

The mental condition of patients suffering i.s by no nuians uncommon and does not in any 
from disseminated sclerosis is very variable, way tlirow doubt upon the diagnosis, 
and probably depends u]3on tlie exteiit to rer]ia])s cerehv-S2niial syphilis is the disease 
which the disease affects the corthal and sub- wliich may be most fniquently and most 
cortical regions of the brain. The ^ ictinr.s legitimately confused w’ith disseminated sclcro- 
character, interests, and intellectual acuity are sis. It sha^(^s with the latter the tendency to 
often modified or impaired, and it is generally remissions and relajises wlien the patient is 
agreed that be tends to become either lethargic Ijcati'd with anti-syjdiilitic remedies only on 
and fatuous, or more often perhaps somewljat Uh^ develo]>ment of symj)t;oms, and when no 
facile and unappreciative of the seriousness of attcni])! is made to ])revent further manifesta- 
his malady. In later stages mental detcriora- tions of iJie disease. It has, moreover, the 
tion may be accelerated by the occuncnco of same tendency to dev(‘lop Icjsions at different 
epileptiform seizures, and it sometimes lia])pens site ; tin? ])a*tient may present at intervals a 
that his testamentary ability is called in hemiplegia, a parai)legia, or i)erhaps an oculo- 
question. motor ]>alsy. Examination of the cerebro- 

Attention has already been diiectcd to tJic sjunal fluid, which in disstnuinated sclerosis 
irregular course of tlie disease, the long inter- shows no abnormal features, is generally suffi- 
missions, and the sudd<'n ons(‘t of new or tlie eient to pre^'ent a WTong diagnosis being 
return of old synijitoms. An interval as long arrived at. Attention has already been drawn 
as fifteen years may elapse between tlie first to Ihe occasional occurrence of headache, 
and second attacks, and such an interval may vomiting, and pojiillitis in disseminated sclero- 
be one of perfectly iionnal health. More com- sis, a combination of symptoms w’hich suggests 
monly the iieriods of intermission may be an vutrarronial gnmlh. The rapidity with 
measured in terms of a few months or a few wbicli tliese ])licnonicna clear up serves to 
years ; there is a general tendency for these exclude the ])]’cscnce of a neoplasm. Speaking 
to become shorter and less jironouiiced in their generally, tlic diagnosis of disseminated sclero- 
favourable features, and the jiatient becomes sis is determin(‘d by tlie characteristic history 
more and more spastic and ataxic, Jiis sphinc- and by tln^ jvcsence of signs poijiting to more 
ters less and less under the contiol of liis will, than om? focal lesion in the central n(!rvous 
until a bedridden existence is all that he can system . 

aspire to. Paralysis is rarely associated with Prognosis.'- A^ Jn^n there is evidence that a 
any localized muscular atrophy, and th(; general 3>atient has suffered from one or more relapses 
nutrition and health of the patient often remain tlie ultimate outlook must always be regarded 
quite good until some complication or inter- as graA c, although a ccilaiu degree of temporary 
current disease brings about a fatal termina- recovery may be exjiectiid. It is impossible to 
tion. say win^tlicr u ])atieiit who has suffered from 

Diagnosis. — This cannot depend on Iht; disseminated sclerosis ev{*r makes a coinjdete 
presence or absence of any particular symptom and jiermanent recovery. J-Je would e vent- 
er physical sign. A careful inquiry into the ually escaj)e from medical observation and 
patient’s history generally provides important no record of his case would be forthcoming, 
information in that it reveals the characteristic At any rate, we know that au interval of good 
remissionB and relapses. A story of steadily liealth as long as fifteen years may pass be- 
progressive deterioration of nervous function tween one relaj).st*. and the next. Although 
in the form of spastic or ataxic paraplegia is the j^rognosis is grave in all cases, we are not 
more suggestive of suhacute combined d^enera- justified in saying that the disease is incurable 
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or that there is no prospect of permanent 
recovery. In rare instances a fatal termination 
is reached in the course of a few months or a 
year or two. The large majority of patients 
live for at least fifteen or twenty years 
after the first signs of disease have presented 
themselves. 

Treatment. — Any disease which has a 
natural tendency to relapses followed by re- 
missions presents serious obstacles to a correct 
estimation of the value of remedies, and dis- 
seminated sclerosis undoubtedly affords as 
good an example of this difficulty as can be 
found in the whole range of medicine. There 
seems, however, to be a general opinion that the 
administration of arsenic favours recovery from 
the effects of this disease and has some influ- 
ence in preventing relapses. The writer sub- 
scribes to this opinion, and believes that the 
more or less continuous administration of 
arsenic is attended by results superior to those 
of any other method of treatment. He is in 
the habit of prescribing three or four minims 
of Fowler’s solution three times daily for two 
or three weeks in every month, and to continue 
this line of treatment for years. During the 
last ten years he has often used intravenous 
and intramuscular injections of arsenical com- 
pounds, but, although results have sometimes 
been favourable, they have afforded no conclu- 
sive proof that these methods arc more efficient 
than taking the drug by the mouth. Mercury 
is another drug which has been extensively used 
and is advocated by some physicians either in 
the form of inunctions or by intramuscular 
injections. 

Symptomatic treatment must be based on 
re-education. The patient must be made to 
realize that he must be the chief agent in re- 
covering power or co-ordination. On his own 
efforts more than on anything else depends 
the restoration of utility in his limbs. Care- 
fully regulated exercises should be prescribed 
for daily use, care being taken that serious 
fatigue is not induced. When ataxia is a pro- 
minent feat\ire of his condition the use of 
Frenkel’s exercises may be advised. Massage 
and passive movements are only of use when 
great rigidity has to be overcome, and even 
then great care is necessary to avoid over- 
stimulation of reflex action by the manipula- 
tions. Electrical therapy cannot be recom- 
mended except in the rare instances in which 
muscular atrophy is present. 

Defects of sphincter control are sometimes 
influenced favourably by the administration of 


DIVERTICULITIS 

tincture of belladonna in doses of 3-6 min. 
two or three times a day. The treatment of 
the later stages of this disease is largely a 
matter of careful nursing and attention to the 
general health of the patient. 

E. Fabquhar Buzzard. 

DISTICH I A8I8 (see Eyelids, Affections 
op). 

DIVER’S PALSY (see Caisson Disease). 

DIVERTICULITIS (syn. Perisigmoiditis; 
Pericolitis Sinistra). — ^Although the term diver- 
ticulitis is sometimes applied to inflammation 
of Meckel’s diverticulum, it usually denotes an 
inflammation of sacculi of the colon, especially 
of its pelvic part. 

Etiology. — The sacculi are multiple and may 
occur in any part of the colon, but are com- 
monest in the sigmoid flexure. There is some 
difference of opinion as to whether they are 
congenital in origin, but symptoms appear only 
in people past middle life. The sacculi consist 
of protrusions of the mucous membrane through 
the muscular layer, where it is perforated by 
the blood-vessels, and subsequently along their 
sheaths, usually into appendices epiploicse. A 
deficiency of the non-striated muscle is probably 
contributory to the further weakening of these 
comparatively undefended areas. Increased 
tension within the bowel, as by constipation 
and chronic obstruction, probably also plays a 
part in the etiology. The sa(jculi are generally 
small and harmless, but diverticulitis may 
result from fsecal concretions and from con- 
striction of their necks, with subsequent 
infiiction. 

Symptoms and course. — ^With inflammation 
of one or more diverticula there arise pain, 
rigidity, tenderness and swelling in the left 
lower quadrant of the abdomen, the condition 
closely resembling appendicitis, though situated 
on the other side. Such attacks may recur on 
several occasions, but usually subside satis- 
factorily. On the other hand, an abscess may 
be formed or a f©cal fistula, which may com- 
mimicate with the bladder or vagina, or, more 
rarely, may open externally. Other effects of 
perforation may be general or local peritonitis. 
If a continuous chronic inflammation or re- 
peated attacks cause hyperplastic and fibrotio 
changes, a considerable tumour may be pro- 
ducted, which is hard, irregular, often mooUey 
and sometimes adherent to the surrounding 
structures, and not distinguishable, in some 
cases, from carcinoma, even at an operation. 
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Obetruetion may occur in these circumstances. 
Carcinoina itself would appear to be an 
occasional sequel. 

DiafMait^ — ^With inflammatory signs re- 
sembli^ those of appendicitis, but limited to 
the left lower qua^ant of the abdomen, 
diyerticulitis should be borne in mind, especi- 
ally in the case of old people who give a history 
of previous attacks. In women, pelvic inflam- 
mation may be closely simulated. To dis- 
tinguish the chronic proliferative form from 
carcinoma of the sigmoid the following points 
may help : (1) A history of previous attacks ; 
(2) earlier incidence of the pain ; (3) obesity, or 
at least better maintenance of nutrition despite 
a long history; (4) absence of blood in the 
stools ; (5) detection by cystoscopic examina- 
tion of a vesical fistula which aj>j)eaT8 to be 
inflammatory ; (6) no evidence of malignant 
growth by sigmoidoscopy. X-ray examination 
may aflord a clue to the right diagnosis by fail- 
ing to show the usual shadows of malignancy. 
In the non-obstructive cases a barium meal, or 
enemata containing barium, may demonstrate 
by this means that fascal material is retained in 
diverticula after the remainder has heen passed. 

Tifoatmant* — ^For the simple inflammatory 
form, rest in bed and careful dieting, combined 
with hot applications to the abdomen, saline 
purgation, and gentle lavage by enemata of 
warm water, usu^y suffice. Unless the attacks 
recur frequently and are very severe, surgical 
treatment is unnecessary, ^lien tliis is the 
case, or when fistulas or obstruction are pro- 
duct, excision of the whole sacculi-bearing 
part of the colon is the only remedy. In the 
presence of obstruction, preliminaiy^ colostomy 
or ileo-sigmoidostomy is advisable. 

Fkederick Langmeab. 

DROPSY (see (Edmma). 

DROWNING (see Asphyxia). 

DRUG ERUPTIONS. — ^Drug eruptions are 
of two classes : (1) those of external origin, 
(2) those of internal origin. 

1. Dbbmatitis due to Drugs applied to 
THE Skin 

The epidermis is the protective layer of th(; 
skin, and an intact epidermis has greater 
resistance to irritants than one wMch is 
dami^ed by injury. Maceration of the epi- 
dermis produced by the prolonged application 
of poifltices, pla^rs, and oily liniments 
rendieia the skin liable to infection by pyogenic 


organisms. The normal epidermis, however, 
is unable to withstand certain forms of irrita- 
tion, and there are numerous drugs locally 
applied which cause inflammation^ of the 
slan. In some cases individual susceptibility 
is a striking feature. The commonest drugs 
responsible for cutaneous irritation are the 
following : — 

Boric Acid. — This is the least irritant of 
antiseptics, but even boric acid is not tolerated 
by some persons and causes an erythematous 
eruption. 

Carbolic Add, evem in a weak solution, 
causes an erythema and sometimes vesication 
with oedema. In a strong solution it acts as a 
caustic, producing a white eschar. 

Formic Aldehyde makes the epidermis tough 
and dry, and causes desquamation. A derma- 
titis of eczematous type may also occur, and 
occasionally necrotic areas have been observed. 

Iodoform applied to wounds in certain sus- 
cei)tible persons produces an crysipclatoid 
eruption in the surrounding parts. The skin 
is intensely congested and covered with small 
vesicles, and there is much oedematous swelling. 
These phenomena are especially seen when 
the face, scrotum, or vulva is afiected. The 
eruption may spread widely from the site of 
irritation. The erj-ihema is followed by 
desquamation, and occasionally suppuration 
occurs. Symptoms of geueral intoxication, 
even with fatal results, are reported. 

Aristol, Airol, Europhen, I^ol, and Qrfho- 
form may produce a somew^hat similar affection 
in certain subjects. 

Mercury and Salts of Mercury cause erythema 
with itching, followed by minute, closely-set 
vesicles and pustules. In mercurial inunction 
care must be taken to avoid the hairy parts, as 
there is a great tendency to the production 
of a pustular folliculitis. This is not unusual 
after the common practice of treating pedicu- 
losis pubis by uugu(mtuin hydrargyri. The 
least irritant mercuTial salt is the bicyanide of 
mercury and zint?. 

Salicylic Acid in some subjects is an irritant, 
and ointments containing a rather high propor- 
tion of this drug (30 gr. to the ounce) may 
cause intense smarting and burning, with 
erythema and vesication. 

Arnica in the form of a tincture, a popular 
remedy for bruises, etc., may cause an acute, 
widely spreading eczematous eruption. 

Atropine. — The application of atropine and 
belladonna may, in the susceptible, cause an 
acute erythema, with vesication and cedema. 





(;roup comedones in child, due to rubbing in campbomied Fig. 2.- Comedones in mnle ®t. 5«, due to rubbing in castor oil and 

mustard. 

Plate 9.— DRUG ERl PTIONS. 
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In ophthalmic practice the eruption spreads 
from the lower lid on to the cheek. 

Oil of Oade» often used instead of common 
tar, may cause a dermatitis characterized by 
erythema and vesication. Its prolonged em- 
ployment causes a thickening of the homy 
layers of the epidermis. In some persons this, 
like the other tars, produces an eruption of 
pustules in the hair-follicles, 

Cantharides is used as a vesicant, as a hair 
stimulant, and as a rubefacient. In certain 
subjects it may evoke an acute vesicular 
dermatitis. 

ChryBarobin, employed in the treatment of 
psoriasis, tinea, etc., causes an intense er 3 rthema 
of a prune-juice colour, with itching and burn- 
ing. If the drug is used on the face, there is 
intense oedema, with conjunctivitis and swell- 
ing of the eyelids. The eruption may last for 
several weeks, and is succeeded by a bronze 
staining. 

Haphthol, if too strong, produces a dermatitis. 
It must be used with care in young children. 

Peroxide of Hydrogen, if too concentrated, 
causes redness and vesication. 

Picric Acid, which is usually considered free 
from risk, may occasionally cause an eczema- 
tous eruption. 

Pyrogallio Acid stains the skin a brownish- 
black colour, and in certain subjects causes an 
acute dermatitis with great swelling. In strong 
solution it is an escharotic. 

Sulphur dermatitis is very common. It is 
frequently seen after the treatment of scabies, 
especially in a zealous patient. The sulphur 
causes itching, and the ])atient fearing that his 
scabies is not cured, continues to rub in the 
ointment until an eczematous eruption is 
produced. 

Tar eruptions have been described above {see 
Oil of Cade). 

The hisioiis that may be pToduc(^d by the 
rubbing in (a) of camphorated oil and {b) of 
castor oil and mustard are illustrated in Plate 9. 

It must be remembered that certain anti- 
septics used in dentifrices may be irritants ; a 
troublesome eruption about the lips may be 
due to this cause. 

Hair dyes. — The commonest in use are 
peroxide of hydrogen, nitrate of silver, and 
I)yrogallic acid, which may occasionally cause 
irritation, Paraphenylendiamine, however, is 
the most dangerous application. In many 
instances it can be used with impunity for a 
time, and then an acute, latency irritant 
dermatitis follows the application. The fore- 


head and eyelids become much congested and 
oedematoTis, and the whole face and neck and 
even the shoulders may be invedved. In 
severe cases the area becomes vesicular aid 
weeping, and crusts form. The inflammatum 
lasts for several days, and is followed by 
scaling. 

The treatment of these various forms of 
dermatitis consists in (1) the removal of the 
irritant, (2) the application of soothing lotions 
and emollient powders. 

2. Dermatitis nuE to the Internal Admin- 
istration OF Drugs 

Idiosyncrasy plays an important part in 
these eruptions. In some cases a small dose is 
sufficient to cause an outbreak. In others 
there is accumulation of the drug owing to 
repeated doses, or to deficient elimination as in 
chronic renal disease. 

The eruption may be an erythema, in patches, 
or a difiuse roseola, sometimes associal^ with 
congestion of the fauces and of the conjunctive. 
It may spread widely, but usually subsides in 
a few days with little or no desquamation. 

Such an eruption may be caused by antimony, 
antippiu, arsenic, benzoic acid, boric add, 
bromide, cldoral, copaiba, cubebs, digitalis, 
exalgine, iodides, morphine, quinine. 

A less common form is a scarlatiniform 
erythema which may involve the whole surface 
or be limited to the trunk and flexures. It is 
followed by desquamation. It occurs after the 
administration of antipyrin, arsenical com- 
pounds such as arseno benzol, etc. (given intra- 
venously), belladonna, benzoic acid, chloral, 
ipecacuanha, nux vomica, opium, quinine, 
sulphonal. 

Urticaria may occur after antipyrin, arsenic, 
bromides, chloral, iodides, morphine, quinine, 
and santonin. 

General cxfdialive dermatitis may follow re- 
peated injections of the arsenical compounds 
used in the treatment of syphilis. 

Purpura may occur after the administration 
of autipyrin, arsenic, belladonna, chloral, 
copaiba, ergot, iodides, mercury, phosphorus, 
quinine, and salicylates. 

BuUa are specially seen in bromide and 
iodide eruptions, and rarely in poisonmg by 
aconite, antimony, antipyiin, aisenio, 
salicylic acid. 

Pigmentation is caused by arsenic^ aUyer smA 
antipyrin. • v 

Gangrene may be due to pokqikiiig by 
antipyiin, azsemc, chloral, iodidea* 
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Alopecia is produced by salts of thallium. 

The diagnosis of these eruptions is often 
attended with difficulty, as one drug may cause 
several types of dermatosis. The sudden onset 
of the eruption, the peculiar characters, and the 
absence of evidence of the usual concomitant 
symptoms of other conditions, may arouse 
suspicion, but in all doubtful cases careful 
inquiry must be made as to what medicines the 
patient may have been taking — and it must he 
xemembered that many people take drugs 
which are not ordered by their medical 
attendants. 

The special features of eruptions due to 
certain commonly used drugs demand parti- 
cular attention : 

Antipyrin rashes. — These are most commonly 
of the erythematous type, either in patches or 
diffuse, and occasionally macular. Urticarial 
eruptions and purpura also occur. Brocq 
describes as pathognomonic a variety of 
erythema in round or oval ])atches, scabbed 
over the surface, of a dull-red colour, varying 
in size from a small coin to an an^a as large as 
the palm of the hand. The redn(‘.ss passes off 
in a few days, and is followed by a fine 
desquamation and a brownish stain, which 
fades very slowly. Successive attacks follow 
the re-administration of the drug. In rare 
instances blebs and gangrene have been re- 
ported. 

Arsenic may cause erythema, urticaria, 
purpura, vesico-bullous eruptions, and also 
herpes zoster. After repeal intravenous in- 
jections of arsenobenzol, novarscnobcnzol, and 
similar arsenical compounds, a grave form 
of general exfoliative dermatitis is not un- 
common. The prolonged inUjrnal adminis- 
tration of arsenic produces a diffuse or 
patchy pigmentation, especially of the tnmk. 
In rare cases there is a remarkable hy])cr- 
keratosis of the palms and soles, of a yel- 
lowish-brown colour, sometimes with warty 
excrescences which may develop into arsenical 
cancer. 

Bromide emptions. — The commonest type is 
an acne, which occurs frequently in epileptics 
and others taking large doses of bromides. In 
some cases the eruption consists of pustules 
covered with a dirty-yellowish crust resembling 
ecthyma. In young children a remarkable 
eruption of oharacteristic type consists of large, 
wdl-defined, round, soft swellings which often 
have a suppurating border. These vegetations 
develop with gr^t rapidity, and by the con- 
fluence of adjoining lesions may cover consider- 


able areas. They may occur anywhere, but I 
have seen them most frequently on the lower 
limbs and buttocks (Plate 10, Fig. 1), and 
occasionally on the face. 

Copaiba eruptions.- These are either general- 
ized or patchy erythemas, and are attended 
with intense itching. They arc of a bright-red 
or pink colour and involve the trunk and 
extremities. 

Gubebs and Sandal-wood Oil may cause 
similar manifestations. 

Iodides. — ^Erythematous and urticarial erup- 
tions of diffuse character and purpura are seen 
in certain subjects after the administration of 
even small doses of the drug. In some instances 
an eruption resembling erythema nodosum may 
occur. Like the bromides, iodides may produce 
an acne closely resembling acne vulgaris. The 
most charackuistic iodide eruption is bullous 
(Plate 10, Fig. 2). The blebs may contain 
clear siMum, but more ofkm tlie fluid becomes 
j)UTulent ; the central parts form vegetations 
and are covered with cnists. The lesions 
develop very rapidly and closely resemble a 
variety of syphilide. TJie face, neck, flexures 
of the limbs and trunk are most often in- 
volved. ^J’he eTU))tion may last for sc'veral 
weeks, and if the drug be pushed the lesions 
ulcerate, and may extend to the mucous 
membranes. Then? may be grave general 
symptoms, albuminuria and diarrhoea, with 
fatal results. The worst cases I have seen have 
been those in which there was grave cardiac and 
chronic renal disease. 

Mercury in certain subjects, even in small 
doses, may produce toxic symptoms. The 
eruption may be an erythema, with occasional 
vesicles in the flexures. In more severe cases 
there may be weeping areas, hflemorrhages and 
pustules. The irritation is intense, and there 
may be albuminuria, fever, and gastro - in- 
testinal symptoms. In rare cases death has 
resulted. 

Treatment. *~Thc essential point is to stop 
the medicine which is producing the toxic 
effects. The bowtsls should be kept acting 
freely, and the ])atieiit should take plenty of 
fluid. Intrainine is of value in the grave 
arsenical dermatitis following intravenous in- 
jections. Local treatment depends upon the 
nature of tlie le^iion. The erythematous and 
urticarial tyi)e8 are relitived by the application 
of powders and soothing lotions. Bullous 
lesions should be kept dry with powders. (Sec 
also the Treatment section of Eczema.) 

J. H. Sequeika. 
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DRUG HABIT 


DRUQ HABIT. — This subject will be con- 
sidered in relation to the craving for morphia, 
cocaine, ether, and chloral. 

Morphinomania. — This may be defined as 
an irresistible yearning for morphia. The symp- 
toms produced by habitually smoking opium, 
or by taking it by the mouth for other than 
medical purposes, closely resemble those pro- 
duced by the subcutaneous injections of mor- 
phia, and as this latter mode of the abuse of 
opium or its derivatives is commonest in 
civilized communities, it will hero be particu- 
larly described. 

Etiology. — Morphinomania has its chief in- 
cidence upon the neurotic, degenerate and ill- 
balanced, who have tried the drug out of 
curiosity, or have been medically introduced 
to it for the relief of pain and have unhappily 
continued its use after the need for it has 
ceased. The professions having peculiar know- 
ledge, such as those of medicine, pharmacy, 
and nursing, yield a specially large number of 
victims. 

Symptoms. — For an indefinite period, vary- 
ing from weeks to years in different subjects, 
the only results of the habit are harmless. 
After each dose there is a feeling of pliyaical 
and mental exhilaration, the affective tone is 
raised, and the intellectual powers are in- 
creased. These gratifying results are, how- 
ever, purchased at the cost of subsequent de- 
j)rt5ssioii and weariness, to overcome which the 
patient again has recourse to the drug. As 
time goes on, th(! amount re([uired to produce 
the desired result lias to be increased, while 
the time elapsing between the doses is gradually 
decreased. In this way the habit is formed, 
a wState of chronic intoxication is produced, and 
sooner or later symptoms appear. The patient 
becomcis indifferent to anything save the drug, 
and will sacrifice everything to procure it. The 
tone of his character gradually becomes low- 
ered, and he is apt to be guilty of acts of in- 
delicacy, impropriety, and even of crime. His 
power of attention, his memory, and his will- 
power become feeble. The unpleasant sequelae 
of a dose become continually accentuated and, 
unless one is speedily followed by another, 
restlessness, irritability, anxiety, agitation and 
intense weariness develop. Insomnia is pro- 
nounced. The pulse accelerates and is small, 
and there may be cold sweats and a tendency 
to syncope. As the dose is increased and the 
intoxication becomes more profound, the 
general nutrition is more and more impaired 
Anaemia and emaciation occur. There are 


breathlessness, feebleness of the action of thi 
heart, and disturbances of the alimentazj 
tract, such as vomiting, diarrhoea, and con- 
stipation. Miosis is common. Occasionally 
there is hyperaesthesia and occasionally anaes- 
thesia of the extremities. The reflexes are 
diminished. Albuminuria sometimes develops. 
Abscesses often occur, from the use of dirty 
needles. Sleep is usually poor, and disturbed 
by dreams of an unpleasant character. An 
acute confusional state may arise in this as 
in other intoxications, but often the confusion 
is of a mild and chronic variety, with hallu- 
cinations and delusions. Depression is fre- 
quent. If the habit is persevered in, the mental 
faculties become feebler until dementia is 
definite, and eventually death occurs from 
cachexia, cardiac failure, tuberculosis, or septi- 
ciemia from dirty punctures. 

Treatment. — The essential treatment of mor- 
phinomania consists in the suppression of 
the drug. This may be effected suddenly or 
over a longer period. Sudden suppression 
is a most dangerous procedure, and may re- 
sult in cardiac failure. It should never be 
attempted in the case of those over middle- 
age, or whose hearts are not of the strongest, 
or who are cachectic or in any serious state of 
physical health. The sufferings of deprivation 
are less severe when the withdrawal is extended 
over a period of weeks, though at the same time 
they are more prolonged ; the danger of this 
plan is far less than when withdrawal is sudden. 
The patient having been put to bed, the full 
dose to which he has been accustomed should 
be given on the first day and thereafter daily 
reduced by one-tenth, so that on the eleventh 
day no morphia is given. The restlessness 
and mental and physical discomfort resulting 
from deprivation may be alleviated by the 
administration of hyosoine, bromide, veronal, 
amylene hydrate, or paraldehyde, A careful 
w'atch should be kept on the heart, and if 
any sign of failure develops, appropriate 
remedies should at once be employed. When 
the drug has been finally withdrawn the patient 
should be regarded as convalescent bom a 
serious illness, and should gradually be nursed 
back to health. In some instances sugges- 
tion under hypnosis fortifies him against re- 
lapses. 

The Cocaine» Ether« and Chloral lUbita. 

— The cocaine habit is even more dangeroua 
and more fatal than the morphia habit. The; 
symptoms are very similar. In some caaea 
there is a state of intoxication resembUng ^iiit 



DUPUYTREN'S CONTRACTURE 


of alcohol. ^ Hallucinations of sight and hear- 
i^ are particularly prominent features. Sensa- 
ttons as if the skin were covered bj numerous 
moving insects or small animals are frequent. 
Diplopia, amblyopia, and dyschromatopsia 
oocancmally occur. Delusions of persecution 
are fmquent, and may lead to assault and 
homicide. ComplTcations such as agitation, 
confusion, and cardiac failure occur as in 
morphia intoxication. The yearning for ether 
is not so intense as for morphia or cocaine, and 
the symptoms resemble those of alcoholic 
intoxication. The symptoms induced by cMorai 
chiefly afiect the heart and gastro-intestinal 
system. Mental symptoms, other than gradual 
enfeeblement, are not common. 

The treatment of the cocaine, ether, and 
chloral habits is similar to that for morphine- 

E. D. Ma('namara. 

DUOHENNE'8 PARALYSIS (se<- Itlvo}- 

ATHY). 

DUHRINQ’8 DISEASE (sre I)>:iniATTTj.s 

Herpetiformis). 

DUMBNESS (nee Deaf Mutism). 

DUODENAL ULCER (nec ( i'aSTRK' axi» 

Duodexal Ulceration). 

OUPUYTREN’S CONTRACTURE. — 

A slow inflammatory process affecting the 
palmar fascia and causing a flexion of the 
fingers at the metacarpo-phalangeal and prox- 
imal interphalangeal joints. The finger afftjcted 
most often is the ring finger, but tlje little 
finger is also frequently’' involved. The con- 
traction is of the longitudinal fibres of the 
palmar fascia, which come from the insertion 
of the palmaris longus, and are inserted partly 
into the fibrous flexor sheaths and partly into 
the sides of the second and first phalanges. 
In most cases the metacarpo-phalangeal joint 
becomes flexed first, and the interphalangeal 
joint later on. After some time the lateral 
and anterior ligaments of these two joints 
shorten up and present an obstacle to com- 
plete extension of the finger, even when 
the shortened bands of palmar fascia have 
been divided or removed. The flexor tendons 
escape. 

The first sign is an induration at the base of 
the ftiiected finger and inability to extend it 
completely. The hardening soon becomes a 
sii^tly tender nodule, and the skin adhering 
to it ^ts puckered. As the disease progresses 
tile finger becomes more and more flexed until. 


finally, its tip comes to rest permanently in 
contact with the palm. 

The etiology of the condition is obscure. 
Apparently pressure on the palm from the 
use of instruments or tools is not a cause. 
The deformity rarely occurs before the age 
of 35, is seen only in men, and the subjects 
of it are frequently gouty. 

Treatment. — In the early stages increase 
of the deformity may be prevented by the 
use of a dorsal Adam’s splint if this be worn 
every night. Apart from this, no other 
treatment short of operation has the slightest 
influence in checking the progress of the disease. 
Injections of fibrolysin are useless. Opera 
tive treatment is recommended in all but the 
slightest cases, but a great deal of care and 
judgment is required to get the best results. 
Two procedures are recommendtid : sub- 
cutantious division of the thickened bands, and 
removal of the contracted fascia by open 
operation. The suljcutaneoue operation gives 
excellent results, although the after-treatment 
requires more care and suj)ervision than that 
of the open oi>eration. An Adam or similar 
splint must b(j worn at night for six months 
if the results are to remain permanent. Too 
many, rather than too few, divisions of the 
fascia should be made, the skin should be 
separated from the contracted bands by turn- 
ing the knife on the flat, and if necessary the 
deformity should be rectified at two or even 
three sittings. There is only one danger : a 
clumsy operator may divide "one of the digital 
nerves when he is attacking the prolongations 
at tlie sides of the finger ; but this accident 
need not happen. It causes a permanent 
an»sthesia of a region of the finger at the 
tip, T1 h5 open operation is completed at one 
sitting, and no prolonged after-treatment is 
necessary ; but it is liable to drawbacks. After 
it has been separated the ill-nourished adherent 
skin may lose its vitality and slough, when 
the resulting raw area as it cicatrizes repro- 
duces the deformity. Sej)si8 may produce a 
like evil result — no very remote possibility in 
view of the difliculty of disinfecting the creased 
palm in these cases. When the deformity 
is very great it is not possible to gain access 
in order to make the incision, and the sub- 
cutaneous operation must perforce be done. 

C. A. Pannett, 

DUST DISEASES («ce Pneumonoconiosbs). 
DWARFISM (see Infantilism). 
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dying DCOLARATION8. — DeUbeiate 
statementB of a person who is actually 
dying, which nuy be important evidence in 
cases of death by violence. In order that 
such declarations may be admitted as evi- 
dence the following conditions must be satis- 
fied:— 

1. A prisoner must be on trial for the 
murder or manslaughter of the person 
who mad^the declaration. 

2. They are only accepted as evidence as 
to the actual circumstances of death. 

3. The declaration may be made orally or 
in writing ; if the former, it must be 
written down by the person receiving 
it, and signed or assent otherwise indi- 
cated by the dying person after it has 
been read over to him. 

4. At the time the declaration is made the 
person must be in complete possession 
of his senses and must believe that he 
is dying. 

These rules will indicate the duty of a 
medical man, but he should clearly under- 
stand the obligation of writing down the actual 
words used by the dying person. Leading 
questions should not be put, and, if questions 
are necessary to make clear any statement, 
then both question and answer should be 
recorded. The declaration should be signed 
in presence of witnesses when possible. 

A. Allisox. 

DYSARTHRIA (.vcc SrEEcii, Dtstukuaxces 

of). 

DY8CHEZI A {ftec Coxstipattox ; Diahuhcea). 

DYSENTERY. — A clinical term applied to 
a group of specific diseases mainly caused by 
either bacteria or protozoa, and characterized 
by inflammatory changes in the large bowel 
and the passage of frequent loose stools con- 
taining mucus and often blood. 

Two or three centuries ago dysentery caused 
a high mortality in London and other European 
towns, but, thanks to improved sanitation, 
it is now a comparatively rare disease in 
temperate climates. Serious epidemics have 
oocuned, especially under war conditions and 
in jails, while outbreaks still appear in asylums 
bemuse of the filthy habits of the inmates. 
In tropical and subtropical climates the dis- 
ease is more sporadic in nature, with a great 
seasonal increase in the damp hot rainy season. 
All the earlier descriptions were based solely 
on clinical experience, for it is only during the 


last few decades that the dysenteries have besA 
difierentiated into distinct speoifio disease^ 
by far the most important of which axe tlw 
bacillary and the amcebic forms. As we now 
know that it is only the latter form which 
is frequently complicated by abscess of the 
liver, it is possible by the aid of this test 
and the recorded descriptions roughly to 
subdivide the known outbreaks of dysentery 
into these two classes, as shown by the writer 
in his book on dysenteries. We thus find that 
the old epidemics in armies and jails, including 
those in Indian prisons, as well as more recent 
asylum epidemics, were of the bacillary type, 
whilst the sporadic forms of tropical and sub- 
tropical climates, with their frequent hepatic 
complications, were mainly amoebic in nature. 
During the Great War, dysentery was very 
prevalent in the Eastern areas, the earlier 
outbreaks in Gallipoli and Egypt having been 
largely amoebic in nature, although later the 
bacillary type prevailed both there and in 
Greece. In Mesopotamia and East Africa a]so 
both types occurred. 

The differentiation of the dysenteries began 
with the recognition of the part played by the 
amoeba in the disease. Losch, in 1875, first 
described living intestinal amoebes as the cause 
of dysentery, although Lewis and Cunningham 
appear to have first discovered intestinal 
amoeba), probably Entamceha coli, while work- 
ing at cholera m India in 1870-71. Kartulis, 
in 1885, attributed dysentery in Egypt to 
ammbse, and also first found this organism in 
the pus of a liver abscess in 1887, while Council- 
man and Lafleur, in 189J, described the in- 
testinal lesions of amoebic dysentery, which is 
now known to be a common variety in tropical 
and subtropical climates. Eecently, a few cases 
have been found to originate in temperate coun- 
tries, including Great Britain. It was not until 
1898 that Shiga established the part played in 
the etiology of bacillary dysentery by the bacil- 
lus which bears his name. In 1900 Kruse in- 
dependently isolated the dysentery bacillus 
in Europe, and Flexner found in the Philip- 
pine Islands the variety named after hi]^ 
These two forms are the most frequent and 
important, but, in addition, there are certua 
rarer causes of dysenteric symptoms, whieh 
must be briefly considered. 

The Balantidium eoli is a large ovd paxa* 
site, measuring 50-100 microns in diaiaetif^ 
with a peristome at the anterior end and eiliil 
around the rest of the body, an oval mulipi 
and contractile vacuoles. It moUpIiii 
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transverse division, but rapidly encysts (Fig. 20) 
or dies outside the body. It has been found deep 
in the tissues of the large gut and produces 
inflammation and ulceration, especially in the 
sigmoid flexure and rectum. Healthy pigs have 
been found to harbour it. The form of dysen- 
tery which it causes is met with occasionally 
in the tropics, and especially in the Philippine 
Islands. Emetine is said to be useless. The 
prognosis is bad in well established cases, but 
calomel, salines, arsenic, thymol and enemata 
of quinine have been 
recommended in its 
treatment. 

The Bilharzia 
hamatdbia produces 
dysenteric symptoms 
when the mucous 
membrane of the 
rectum is extensively 
thickened and ulcer- 
ated and contains 
ova, which may be 
found in the dis- 
charges. Christo- 
pherson has shown 
that bilharzial dis- 
ease can be cured by 
a course of full doses 
of tartar emetic in- 
travenously, total- 
ling 15-25 gr, (See 
SOHlSTOSOlfUSIS.) 

Dysenteric symp- 
toms have also been 
attributed to the pre- 
sence of intestinal 
worms, which may 
cause the passage of 
some mucus, but a 
microscopical e x - 
amination of the 
stools will reveal their ova and lead to appro- 
priate treatment being adopted. 

The question remains how far the well- 
recognized forms of dysentery account for 
this group of symptoms, and whether any 
forms remain to be difierentiated. Recent 
research in Indian jails has shown that a 
considerable number of cases occur in which 
the organisms neither of amoebic nor of bacil- 
lary dysentery can be found, and after allowing 
for the difficulty of isolating dysentery bacilli 
in chronic cases, certain of them remain unac- 
counM for. These are mostly of a mild nature 
readily yielding to purgative treatment, so it is 


highly probable that they are due to a form of 
simple catarrh. The precise causes of such 
groups of mild dysentery cases remain to be 
worked out. 

Bacillary Dysentery 
An inflammation of the mucous membrane 
of the large bowel, caused by special bacilli of 
the typho-coli group, and characterized by fre- 
quent stools of mucus and blood, these being 
generally accompanied by tenesmus. 

Etiology. — The 
dysentery bacillus 
resembles closely 
that of typhoid, ex- 
cept that it is free 
from cilia. It is 
agglutinated by the 
blood of dysentery 
patients except in 
the early stage of 
the disease. In addi- 
tion to jthat de 
scribed by Shiga and 
Kruse, Flexner, 
Strong and others 
have obtained varie- 
ties which ferment 
mannite, a property 
not possessed by the 
Shiga type. The 
mannite group is 
further subdivided 
by slightly differing 
fermentation reac- 
tions. The bacilli, as 
a class, grow readily 
on gelatin, agar, 
potato, etc., and in 
milk produce an 
alkaline reaction 
following slight early 
acidity. The Shiga bacillus contains a power- 
ful intracellular toxin. The dead organisms 
when injected subcutaneously or intraperito- 
neally into rabbits kill them, lesions in the 
large bowel resembling those of acute bacillary 
dysentery being found. By injecting horses 
with gradually increasing doses of the toxin 
a powerful curative serum is obtained. 

The organism gains access to the body 
throu gh food and water, and flies act as carriers. 
It has but slight resisting powers outside the 
body. Patients with chronic dysentery are 
probably sources of the infection, so dysenteric 
stools should be carefully disinfected, prefer- 



Fi^. 20. — ^Rcoently-formed cyit of Balanlidium co/i, tt 
stage of development usually seen in freshly -passed 
faeces, x 2,000. 

(From liej'in't No, /il nfthe Mrdicol /.Vxrarr/i rniiMci/, by jin-miinfion of 
JI.M. }>tutionfTy Office.) 
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ably with a chemical which will repel flies, such 
as fresh chlorinated lime. 

Pathology* — The character and distribu- 
tion of the I^ions in the large bowel in bacillary 
dysentery vary much with the stage of the 
disease. In the more acute cases, proving 
fatal within less than a month, usually the 
whole or nearly the whole of the large gut is 
involved, and commonly the lower foot or 
two of the ileum also. The mucous membrane 
shows general thickening and congestion, and 
present a granular condition due to a fibrinous 
inflammation of the mucous coat, but there is 
little involvement of the submucous layer. 
The most affected parts, especially the summits 
of the rugSB, then slough away to form irregular 
depressed ulcers. The process is usually most 
extensive in the lower half of the large gut, 
and especially involves the sigmoid flexure 
and rectum. This explains the frequency of 
straining and tenesmus in bacillary dysentery. 
Microscopically the mucous membrane shows 
a thick deposit of fibrinous material, a small- 
celled infiltration, destruction of the tube 
glands, and the presence of numerous bacteria. 
In chronic cases of one to many months’ 
duration, extensive lesions are generally con- 
fined to the lower half or two-thMs of the large 
gut, the upper part being often fairly healthy. 
The affected portion shows a generally thick- 
ened mucous membrane studded with vesry 
numerous depressed ulcers; these are com- 
monly serpiginous in cliaracter and run into 
one another with islets of mucous membrane 
remaining intact between them. In some cases 
only small depressed circular or oval ulcers 
filled with white gelatinous mucus are seen. 
The fibrinous deposit of the acute stage is now 
absent, and microscopically the floors of the 
ulcers show fibrous-tissue formation with little 
tendency to regeneration of the epithelial 
layers of the mucous membrane. These differ- 
ences in the distribution of the lesions in the 
acute and chronic stages respectively are of 
much practical im])ortance in regulating the 
treatment. 

S3nni»tomatology. — The onset is usually 
•sudden. Abdominal discomfort is quickly fol- 
lowed by severe griping pain with much strain- 
ing and the passage of blood and mucus, which 
brings only temporary relief. The frequency of 
the stools varies greatly from twenty or more 
to only two or three in the day. The appetite 
is lost and the tongue furred, but sickness is 
.rare. 

Fever is an important feature in the early 
I—; 


acute stage of the disease. The temperature 
is sometimes remittent, and, in exceptionally 
severe oases, may be of the continued type for 
the first few days. More frequently it is inter- 
mittent, rising to 101° F. or over. If im- 
provement is taking place the temperature 
gradually declines by lysis, but even a rise to 
a little over 99° F. is of significance as an in- 
dication of continued activity of the disease. 
In chronic cases of over a month’s duration 
the temperature is usually normal or sub- 
normal, and only occasionally rises to between 
99° and 100° F. 

Abdominal symptoms. Griping pain is com- 
mon, and is referred to the neighbourhood 
of the navel. Local abdominal signs are less 
pronounced than in amoebic dysentery. Usu- 
ally no thickening of the bowel can be found 
on palpating the abdomen, although sometimes 
the sigmoid is contracted and can readily 
be felt. Tenderness in the course of the large 
bowel is also comparatively rare in bacillary 
disease ; when present, it is most marked over 
the sigmoid flexure. In very acute cases only 
is there much tenderness on palpating the 
abdomen. 

In chronic cases the sigmoid flexure is fre- 
quently thickened and contracted, but tender- 
ness is usually absent over it, and is very rare 
in the csBcal region. Localized peritonitis is 
unusual in bacillary dysentery, but common 
in the amoebic disease. 

The stools diffet widely in character in accord- 
ance with the stage and severity of the disease. 
Asa rule mucus is more prominent and copious 
than blood. In the acute stage the stools 
sometimes consists of pure mucus resembling 
the white of an egg, but more frequently it is 
mixed with blood to a greater or less extent. 
At first the stools arc often composed of pure 
mucus and blood without any fcecal matter, 
constipation, correctly speaking, being present 
because the inflamed state of the large bowel 
prevents the passage of feeces. When improve- 
ment takes place, especially under the saline 
treatment, the blood disappears first and the 
mucus becomes mixed with loose fescal matter. 
In milder or more chronic cases blood may not 
be evident to the naked eye, but can usually 
be detected with the micro^pe. On exam- 
ining the liquid fseces in a thin layer in a glasa 
dish, small pieces of glairy white mucus are 
seen floating in it, or larger fibrinous masses 
may be picked out with a strong {datimpi 
loop. To form an adequate idea of the pro- 
gress of dysentery eases Oeodeve’s method di 
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washing the stools is very valuable. Water 
is poured on each stool, and after the mucus 
and sloughs have had time to settle, the super- 
natant fluid containing the fsecal matter is 
gently poured off, the process being repeated 
until oriy the pathological products Tcmain. 
By keeping the washings together the amount 
of mucus and the character of any sloughs 
present may be noted daily. It is well to 
keep a morning stool unwashed so that the 
amount of blood present can be noted. The 
daily progress of the case can easily be followed 
by this means. 

The microscojtical cJiaracters of the stools ai e 
also of importance. It is not always possible 
to distinguish clearly between the stools of 
bacillary and those of amoebic dysentery even 
by means of the microscoyjc, unless tlic specific 
organisms are found. Either the naked-eye or 
the microscopical method, howeA er, will often 
enable an experienced physician to form a 
tolerably accurate opinion. The chief micro- 
scopical characters of bacillary dysentery stools 
are the presence of many columnar ejnthelial 
cells derived from the inflamed mucous mem- 
brane, and of much fibrin in long, wavy streaks 
running through the faccjal matter. In bacil- 
lary dysentery pus cells of the polynuclear type 
are numerous, and degenerative changes pro- 
ducing badly staining ghost cslls common ; 
while in the mucus of anicebic d 3 'SentcTy tb(? 
cells, which are comparatively few, are mainly 
mononuclears. The absence of large living 
active amoebsa is an important negative sign, 
as the repeated absence of these organisms 
after successive careful examinations (emetine 
not liaving been given previously) goes a long 
way towai^B excluding amoebic dysentery, and 
leaves the bacillary form as the most likely 
remaining condition. For comyjlete confirma- 
tion of the diagnosis the isolation of the dys- 
entery bacillus is necessary, but a well-equipped 
laboratory and an ox^icrienced bacteriologist 
are required for this purpose, and arc seldom 
available in the tropics. Moreover, in (hronit* 
cases, even such facilities often fail to separate 
the few dysentery bacilli from the millions of 
other organisms. C. J. Martin obtained posi- 
tive results in 65 per cent, of cases examined 
in the first five days of the disease, but onlx' 
in d-l'b per cent, from the fifteenth to tlio 
fiftieth days. 

Conqiklictttioiit. — Feiitonitis and perforation 
of the bowel are very much rarer than in th(^ 
amosbio disease. Hepatitis is equally rare, 
and so is portal pyemia^from^septic^infection 


through the ulcjers. Arthritis, sometimes of an 
intractable nature, but with a favourable ulti- 
mate jffognosis, occasionally ensues. In chronic 
cases anajmia, and a>dema of the feet arc serious 
signs. 

Diagnosis. — Dysenteries as a class have to 
be differentiated from otlier diseases character- 
ized by the passage of blood and mucus from 
the bowels. These will include intussusceptiofi^ 
chiefly seen in children, and cancer of the 
sigmoid flexure or rectum in later life. 
Chronic dysentery is closely simulated by 
memhranous colitis, A prolonged history with- 
out much constitutional disturbanccj, and the 
absence of blood in spite of the occurrence 
of much stringy mucus, point to the latter 
affection. 

The more di'Iiciilt differentiation of the 
bacillary from the amoebic form will be dis- 
cussed after describing the latter (jondition. 

Prognosis. — In the relatively uncommon 
acute toxi(5 form witli high fever, and especially 
in its choleraic variety, with copious watery 
stools and early signs of collaj)se, the prog- 
nosis is grave. WJien the disease is of moder- 
ate severity and (jomes early under skilled 
treatment, tlie prognosis is good as a rule. 
The later the treatmiuit is commenced the 
greater is tiie danger of the disease passing on 
into the mon? intractable chronic form. If 
this liappeiis the prognosis becomas mucli 
more wserious, for when the mucous membrane 
of the large bowel has been extensively des- 
troyed and the patient has become; emaciated 
and anamic, reparative i)roces8es are very 
difficult to bring about. 

The mortality in epidemic dysentery in 
Jajjan was about 3() pei* cent., whilst in very 
(;lironi«*. cases among d(;bilitated Mecca pilgrims 
at Ki Tor in Egypt it was over 00 per cent., 
but in both cases it has been greatly reduced 
by the serum treatment. In a large Calcutta 
hospital, wh(;re the serum treatment is not 
avaiJaf^le, on account of its cost, the mor- 
tality of all forms of dysentery together, 
among whicli (ihronic. cases ])redominate, is 
about 10 ])er cent. On tlie other hand, in 
early cases as seen in tin; British Army in 
India, the death-rate during five years was 
but 2-93 per cent., and in the Indian Army, 
including many very mild cases, only 0*51 
I)er cent. In Indian jails, with a larger pro- 
portion of chronic cases the figure was 5-29 
per cent, in the same i>eriod of years. In these 
figures also all types of dysentery are ineduded, 
probably many being mild catarrhal affections 
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of the large bowel and not caused by the 
specific bacillus or amcnba. 

Treatment. — In the acute stage, as soon as 
the amoebic form of dysentery has been ex- 
cluded by microscopical examination of the 
stools in placas where that form occurs, no 
time should be lost in commencing the 
saline treatment, which is of the greatest 
possible value at this period. As soon as 
copious liquid stools are obtained the mucus 
and blood become greatly diminished, prob- 
ably by relieving the congestion of tlie mucous 
membrane. If this treatm<int is efficiently 
carried out before ulceration has taken place, 
acute cases are frequently cured within a very 
few days. Sodium sulphate is more palatable 
and less griping than the magnesium salt. 
Half an ounce of either in 2 02 . of water, or 
both combined, may be given as the first dose, 
followed by 1 dr. of the salt every two hours 
until free watery stools are obtained ; it may 
then be reduced in frequency to every four 
horns and continued for three or four days. 
When all the acute symptoms have subsided 
completely, and the blood and mucus have dis- 
appeared &om the stools, bismuth salicylate 
in 20-gr. doses may be useful. In mild cases the 
foregoing treatment is all that is required. 
When much fever and (Jonstitutioncl disturb- 
ance are present, anti-dysenteric; serum should 
be resorted to at once in doses of not less 
than 40 c.c., repeated once or oftener daily 
until the acute stage is over. It may be given 
hypodermically or intramuscularly, but if the 
symptoms are grave should be; injected into a 
vein until decided improvenicnt results. Tlic' 
serum is most useful in the first six to nine 
days of an attack, but is of little; value in the 
later stages. If the serum has to be admin- 
istered to a patient who has had an injec- 
tion more than ten days previously, J-l c.c. 
should first be injected hypodcimically three 
or four hours before the full dose is given, to 
lessen the danger of anaphylaxis. At El Tor 
the best results were obtained with a scrum 
made by injecting horses with strains of 
bacilli isolated locally, but that of the Lister 
Institute and those of several well-known firms 
are efficient. In some cases of dysentery, per- 
chloridc of mercury is of value, and 1 gr. each 
of calomel, opium, and ipecacuanha is recom- 
mended by some authorities. A starch-and- 
opium enema at night is useful to lessen the 
tenesmus and frequency of the stools in order 
to obtain sleep. Emetine and ipecacuanha are 
useless in bacillary dysentery. 


In chronic cases salines may do more hann 
than good, and, usually, little benefit is ob- 
tained from drugs by the mouth, as they are 
rapidly expelled after they have reached the 
ulcers in the lower part of the large bowel. 
It is in this stage that medicated enemata 
find their j)lace in the treatment. Silver 
nitrate in strengths of 1 gr., gradually in- 
creased to 5 or even 10 gr., to the ounce has 
long held the first place among such remedies, 
but the writer has found that albargin (silver 
gclatose) and nargol (silver nucleate), in the 
strength of 1 gr. to the ounce, arc often more 
efficacious because they escape precipitation 
by chlorides and albumin while they are less 
painful. Thus, in the presence of albuminous 
fluids, they arc much more active against 
the dysentery bacillus than is silver nitrate. 
Copper sulphate, in a strength of 1 gr. to the 
ounce, is sometimes useful. Solutions of boric 
acid have little or no antiseptic efEoct on the 
dysentery bacillus, and merely act by cleansing 
the bowel, for w'hich normal saline may also 
be used, while solutions of permanganate of 
potash have a cleansing effect and neutralize 
dysentery toxins. A 1-per-cent, solution of 
sodium bicarbonate may be used for dissolving 
the mucus before giving stronger injections. 
From to 2 pints or more of the selected 
solution should be rim in slowly through a 
funnel held only a foot or so above the level 
of the patient and connected with a soft 
catheter passed some 8 in. into the rectum, 
the patient being in the semi-prone position ; 
the injection should be repeated every mommg. 

Fresh ripe bael fruit is sometimes of service. 
Ispaghula is also used as an emulcent, and 
innumerable other drugs have been advised 
from time to time. 

The serum treatment has been found to be 
of great service in chronic, as well as in acute, 
cases at El Tor. Vaccines made from killed 
Shiga bacilli were used by their discoverer as 
a prophylactic measure, and by Forster in 
India in the treatment of chronic dysentery, 
with good results in some cases. The writer 
has found that sensitized dysentery vaccines 
are safer and of considerable value. Operative 
measures are rarely required, and appendi- 
costomy is now rarely performed. In severe 
chronic cases, as a last resource, csBCoatoxny 
has occasionally proved of service. 

Diet. — In the acute stage of dysentery <d- 
trated milk or whey and albumin water ahoa id 
first be given. Much caution is required 
adding to the diet, for if relapses occur tksrtf 
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is a danger of the disease becoming chronic. 
In the later stages a somewhat more liberal 
diet must be given to keep up the patient's 
strength, farinaceous and other easily digestible 
foods being added to the milk. Sour milk has 
been recommended, but usually fails to be of 
special service. 

Amcebio Dysenteby 

An ulcerative condition affecting chiefly the 
submucous and mucous coats of the large 
bowel, caused by the Entawceba histolytica, 
and producing symptoms of dysentery or 
diarrhoea, often complicated by hejmtitis or 
abscess of the liver. 

Etiology. — There has been much contro- 
versy regarding the pathogenicity of the 
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Fi^ 21. — Fully de- 22. — Mature cyst of 

velopedcystof £. hi$- E, coli, with eight nuclei. 
iolytica, with four >. 2,(10^. 

nuclei, x 2,000. 

(From liapo'ii So, 61 of nn'jynliml Jlpscoivh Cononlf hp 

of H.M. ^stntionery ojUve,) 

amoebee met with in the human intestine, but 
the following points appear to be now clearly 
established, largely as the result of the work 
of Walker. The Entamoeba histolytica is tin* 
only pathogenic form, that described as E. 
tetragena being only another stage <»f the same 
organism. In addition, a harmless sapro- 
phytic organism, the E. coli, may be found 
in the large bowel, but is incapable of pro- 
ducing disease. The human intestinal amoeba) 
have not yet been cultivated outside the human 
body, such or^nisms as can be grown from 
stools on artificial media being derived from the 
cysts of harmless aii- or water-borne amoeba', 
which have passed unchanged through the in- 
testinal tract. Only in the cyst stage can these 
two forms of human entamoebse easily dis- 
tinguished, the fully developed jmthogenic £. 
kuiolytftca having four nuclei, and the harmless 
B, coli eight (Figs. 21, 22). Examination of 
stained specimens by a skilled observer is re- 


quired to detect the difference in the cysts. For 
jiractical purposes the following points offdis- 
tinction, as seen in the examination of fresh 
|)ortions of stools, have often to be relied on. 
The E. coli presents uniformly grey granular pro- 
toplasm, the ectoplasm not being differentiated 
from the cndojilasm ; the nucleus has a well- 
marked ring of chromatin ; and very rarely 
are any red corjmsclcs found within the organ- 
ism. On the other hand, the E, histolytica has 
)»seudopodia of clear ectoplasm well defined 
from the central granular endoplasm, and the 
organism often contains numerous red cor- 
puscles. The nucleus has only a thin rim of 
chromatin, and is di£&cult to see in unstained 
specimens. Thus, if fairly numerous, large 
active amGcbse with clear ectoplasm, and some 
of thiim containing red (lorpuscles, are seen, 
they may safely bo regarded as pathogenic. 
The organisms can readily be swm with a J-in. 
I<»ns in a jnece of mucus spread thinly under 
a cover-glass on a warmed slide. The exam- 
inatio]! is therefore a simple one, and should 
jiever be neglected in cases of dysentery and 
diarrhoea where amoebic disease is prevalent. 
By adding a drop of a l-i>eT-cent. watery 
solution of methylene-blue to the mucus the 
organisms stand out more distinctly as nearly 
i'lear bodies among the stained mucus and 
fflHcal matter. This is a useful method when 
1 hey are scanty. Under favourable conditions 
entameeb® encyst, acquiring a double outline 
and losing their mobility, while their nuclei 
< an be made visible) with a strong iodine 
solution. In this form they may survive for 
a time outside the body and may gain access 
to new hosts through w'ater and food. Fresh 
infections gimerally occur during the rainy 
.season in hot, damp weatlier, which is favour- 
able to the survival of the encysted forms out- 
.side the body, but relapses take place at any 
time of the year. 

E, histolytica and E. coli usually measure 
IS 40 microns, but in addition a smaller harm- 
less variety, E, nam, with a diameter of 6-12 
muTons, occurs not rarely in human stools ; 
it resembles the. non-})athogenic E. <‘oli in its 
sluggish movement and the absence of red 
lorpuscles from its i)rotoplasin. In stained 
specimens it has a characteristic nucleus with 
one large mass of chromatin connected by fine 
threads with one or more smaller masses, while 
its cysts are oval, with four small nuclei. Yet 
another occasion^ human intestinal amoeba has 
been described under the name of lodamitha 
biUschlii, resembling a small £. coli, with a 
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diameter usually between 9 and 13 miorons ; 
the stained nucleus shows a large central mass 
of chromatin, while its cysts are of irregular 
shape with a single nucleus, and its proto- 
plasm contains a large glycogen body staining 
brown with iodine. 

Pathology. — The naked-eye. changes in the 
large gut are characteristic, although they differ 
widely in degree, varying from a rapidly fatal 
gangrene of the whole thickness of the bowel - 
wall to the few small latent ul<‘ers, unaccom- 
panied by active bowel symptoms, so often seen 
in a patient who has died of hepatic complica- 
tions. The primary and most important seat 
of the diseascj is the submucous coat, to which 
the organisms penetrate through the tube 
glands, and produce such extensive gelatinous 
and cellular infiltration that the submucous 
layer may be thicker than the whole of the rest 
of the bowel-wall. The mucous membrane over 
the affected patches then sloughs away, leaving 
a raised ulcer with a tawny yellow base and 
congested <?dge, clearly defined from the normal 
relatively depressed healthy mucous membrane 
around it. These ulcers arc at first rounded 
or oval, but in acute cases may spread and 
involve the whole circumference of the bowel 
for several inches, still retaining, however, 
abruptly rising edges where they meet the 
healthy mucous membrane. Attached to the 
edges of such large ulcers, grey or black sloughs 
of the mucous membrane may be seen. The 
muscular coat is also involved in the inflamma- 
tory process, and portions of the peritoneum 
may be affected without actual perforation. 
Such <^ases are rapidly fatal unless correctly 
treated. 

The lesions differ from those of the bacillary 
disease in that the ulcers are raised yellow 
patches of exposed thickened submucous coat 
scattered over an otherwise healthy mucous 
membrane. In the bacillary disease there is 
general thickening of the mucous membrane, 
the ulcers being irregular and depressed and 
frequently running into each other. 

In very chronic cases of amoebic dysentery 
extensive ulcers, slightly depressed and par- 
tially healed, may also be found. Marked 
pigmentation may be seen both around them 
and at the sites of others which have healed 
completely. Sometimes every stage of the 
pathological lesions may be seen in different 
portions of the same large gut. 

The distribution of the lesions is different 
also in the two forms of dysentery. In the 
amoebic form they are generally most numer- 


ous in the cscum and upper half of the large 
bowel, and, although the sigmoid flexure also 
is often affected, both it and the rectum may 
escape, especially in subacute and ohronio 
cases. In the latent form without severe bowel 
symptoms the ulcers are limited usually to 
the CEBcum and ascending colon. Binoe the 
disease is then unrecognizri, serious liver com- 
])lieations often ensue in an insidious manner. 

The microscopical characters are best studied 
in the small recent circular ulcers. At this 
stage the submucous coat shows a thick gela- 
tinous layer with scanty mononuclear-celled in- 
filtration, in which numerous amcebeD are readily 
found. The tube glands of the mucous coat are 
fairly healthy close to the edge of the ulcer, since 
the mucous membrane is not primarily affected. 
In more severe and advanced cases the process 
has invaded the muscular coat and even reached 
the peritoneum. Amoebse may be found also 
in the small veins of the submucous coat, 
through which they may reach the liver. 

The blood-changes are important. In the 
acute tyj)e, leucocytosis is nearly always pre- 
sent, and is often of a high degree. There 
may be from 26,000 to 50,000 leucocytes per 
c.mm. or more ; this is always a grave sign. 
In mild and chronic cases with ansBmia either 
an actual or a relative leucocytosis (i.e, more 
thau one white cell to 500 red) generally occurs. 
This is a point of importance in distinguishing 
the condition from chronic bacillary dysentery, 
in which the leucocytes are rarely much in- 
creased, In acute cases of amoebic dysentery 
the polynuclear cells may be in excess, whilst 
in chronic cases their percentage may even be 
diminished. 

Symptomatology. — Few diseases run so 
variable a course as amoebic dysentery, or, more 
correctly, amoebic colitis — for there may be 
dian-hcoa only, the ordinary signs of dysentery 
being absent. The sjrmptoms of most cases 
do not differ sufficiently from those of the 
bacillary form to enable a clinical differentia- 
tion to be made with certainty without the 
aid of the microscope. It occurs in all degrees 
of severity, from the acute f ulmina ting to 
the chronic type. The former teimina^ 
within a few days in patches of gangrene in- 
volving the whole thickness of the bowel-wall, 
with local peritonitis over the sloughing areas, 
perhaps accompanied by perforation ; the latter 
may be characterized by relaps^ recorring 
over a number of years, or the lesions may be 
restricted to a few latent ulcers hi{^ up i& 
the large gut only producing occasional 
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diairhcea, but liable to lead to fatal hepatic 
complications. Moreover, chronic diarrhcea, 
without obvious blood or mucus in the stools, 
may result from amoebic infection and may 
terminate fatally, the true nature of the dis- 
ease being unrecognised during life. Indeed, 
in a series of post-mortem examinations on the 
bodies of patients who had died from amoebic 
disease of the bowel in Calcutta, no le^ than 
40 per cent, were in cases which were not 
diagnosed as dysentery during life. 

In the more acute forms of amoebic dysentery’ 
the stools are usually very numerous, often 
exceeding twenty in a day. As a rule there 
is not much straining, since the lower part of 
the large bowel is less affected than the upper 
portions ; but defaecation is preceded by grip- 
ing pains in the abdomen. The stools consist 
either of pure blood and mucus, or of rosy 
masses mixed with faecal matter. Owing to 
the sloughing of the deep layers of the bowel- 
wall, copious and dangerous hat^morrhag($s may 
also occur. Usually the mucus is less intim- 
ately mixed with the faecal matter than it is 
in the milder forms of bacillary dysentery, 
but this is not a constant difference. In more 
chronic cases blood may not be visible to the 
naked eye, although usuaUy it can be found 
microscopically. Obvious mucus may also be 
absent, only loose faecal matter being passed. 
Such coses are very liable to be overlooked 
unless the stools are subjected to a microscopical 
examination. 

The abdominal signs are of great imjiorlance. 
In very acute cases the greatly thickened colon 
can be felt through the abdominal wall as a 
rounded or elongated mass, and is often tender 
from involvement of the peritoneal coat. This 
is always a serious symptom. Such tumour- 
like masses arc found most frequently in the 
position of the csBcum and ascending colon, 
but may occur in relation to any part of the 
large bowel. In cases of moderate severity, 
sli^t thickening and tenderness on dee}) 
pressure are often met with, especially in the 
csBoal region, and lend considerable support 
to the diagnosis of amcebic, as oppos^ to 
bacillary dysentery. 

The omet of the disease is usually sudden, 
but in mild cases may be insidious and com- 
mence with slight diarrhoea. The constitu- 
tional symptoms are very variable, but are 
usually less severe than in the acute bacillary 
form. Fever is absent in about half of the 
cases. It is of the remittent type in severe 
attacks, moderate in degree and intermittent 


for the first few days in acute and subacute 
attacks, and commonly absent in clironic cases. 

Complicatioiitt — In acute cases local or 
perforative peritonitis is the most serious com- 
plication. Occasionally retroccecal or retro- 
colic abscesses may result ; generally they are 
on the right side and arc liable to be mistaken 
for those of appendicitis. Rarely, there may 
be ])erforation of the appendix itself, due to 
amaibic ulceration. 

In chronic or latent cases, amoebic hepatitis 
progressing insidiously into liver abscess, fre- 
quently occurs (sec Tropical Arscess). Secon- 
dary abscesses in the spleen, joints, or brain 
have also been recorded. 

Diagnosis. — Although the features already 
mentioned often permit a correct differentia- 
tion between amoebic and bacillary dysen- 
tery to be made, microscopical examination of 
the stools for amoeba) should always be carried 
out at the earliest moment before specific 
treatment is commenced, as the latter may 
cause the organisms to disappear from the 
stools within twenty-four hours, and some 
doubt may remain as to the correct diagnosis. 
It is true that tlio rapid improvement under 
emetine is practically diagnostic of the amoebic 
disease, still it is more satisfactory to ascer- 
tain definitely the presence or absence of the 
(jausative organism before commencing treat- 
ment, especially as it only takes a few minutes to 
make the necessary simple microscopical exam- 
ination of a stool. 

In countries where amoebic disease is preva- 
lent the stools of chronic diarrhoea cases should 
always be examined for amoebee, as obvious 
blood and mucus may long be absent from the 
stools even when large numbers of pathogenic 
amoebee are })resent. Amoebic dysentery has 
a greater tendency to relapse than the bacil- 
lary form and to cause repeated attacks ex- 
tending over several years if not treated with 
adequate doses of emetine. 

Such causes of blood and mucus in the stools 
as cancer in older people and intussusception 
in children must always be borne in mind. 

Prognosis. — Up to 1912, amoebic dysen- 
tery was one of tlie most intractable of dis- 
eases, and frequently proved fatal either by 
exhaustion or by means of its complications. 
The prognosis has, liowever, been materially 
alter^ by the introduction of hypodermic 
injections of emetine hydrochloride by the 
writer. The prognosis now depends entirely 
on the stage of the disease in which the patient 
comes under skilled treatment. A few cases 
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are still seen for tbe first time when the pro- 
cess is BO acute that gangrene of the whole 
thickness of the bowel-wall and local perito- 
nitis, with or without perforation, have already 
occurred. Such cases commonly terminate 
fatally within two or three days, before there 
is time for treatment to be of much avail. 
Occasionally the acute symptoms may subside 
under treatment, but the wall of the large 
gut has been destroyed so extensively that 
ultimate recovery is impossible and perforative 
])eritonitis or a postcolic absc<*ss may result. 
Apart from such cases and those already com- 
plicated by ext(msive destruction of the liver, 
the prognosis as regards the immediate future 
is very good, although, even under emetine 
treatment, relapses occasionally occur after 
some weeks or months, if the injecitions are left 
ofi too soon after the symptoms luiv'e disap- 
peared, and a f(!w cases prove intractable even 
to emetine. Hepatic complications, especially 
if they have been allowed to drift on into 
amcEbic abscess of the liver, add greatly to the 
gravity of the disease. 

Mortality* — Under the old ipecacuanha 
treatment, even with large doses, the mor- 
tality in Gahmtta liospitals, whore cases of a 
serious class are seen, was from JK) to 40 per 
cent. Under the new emetine treatment the 
mortality in my wards f(?ll to about one- 
fourth of the former figure, and most of the 
fatal cases died within the first two or three 
days after being admitted in a liopoless con- 
dition. 

Treatment. — Soon after the writer liad 
demonstrated, in 1901, the frequent occurrence 
of amoebic dysentery in India, he came to the 
conclusion that ipecacuanha, rvhich had long 
been given in largo doses in all forms of dysen- 
tery, was effective in the amoebic form only 
- -a view which Sir Patrick Manson long 
iicld. Finding that even ipecacuanha often 
failed, and remembering Vedder’s cxj)eriments 
on the destructive effect of emetine on non- 
pathogenic amoebae, the writer tested its 
soluble salts on pathogenic amoebae in dysen- 
teric stools, and found that liigh dilutions had 
a very rapid and marked effect on tlieir activity. 
By injecting the emetine salts hypodermically, 
he proved them to be truly specific against 
the disease, and his observations have now 
been so fully confirmed in all parts of the 
world where the disease occurs, that the new 
treatment has practically displaced all the 
numerous remedies formerly given by the 
mouth or as medicated enemata. 


The most convenient salt is the hydro- 
chloride of emetine, which is more soluble ihia 
the hydrobromide. Cephaeline salts are much 
hiss efficacious than those of emetine. A mix- 
ture of both may be used in somewhat larger 
doses than the emetine alone, but possesses 
no advantage except in cheapness. Although 
the great drawback to the administration of 
large doses of ipecacuanha by the mouth was 
the severe nausea and sickness it produced, 
emetine, even in l-gr. doses (the equivalent 
of 90 gr. of ipecacuanha), rarely produces 
nausea, and scarcely ever vomiting. In adults, 

1 gr. should be injected daily for eight to 
tw'clve days, as shorter courses are often 
follow'cd by lelapses at a later date. The 
injections may advantageously be supplemented 
by sul>sequ(mt oral administration of full doses 
of ipecacuanha in recurring cases. In the very 
acute cases, with a thickened and tender colon, 
more vigorous treatment is necessary. A l-gr. 
dose, dissolved in 10 c.c. of sterile water or 
normal saline, should at once be very slowly in- 
jected intravenously, and a similar dose should 
be given sulxuitaneously twice the same . day, 
and repeated daily until the acute stage is 
passed. It is surprising how rapidly a tumour- 
like mass of tliicken<^ bowel will clear up 
under this treatment if fatal damage has not 
already been done. In adults, 2 gr. a day may 
safely be injected hypodermically, and a case 
has been reported in which 4 gr. were given at 
one time before the amoeba) disappear^ from 
the stools. Children bear the drug well, and ^gr. 
dos<?8 may be administered to those over 10 
years, J-gr. doses to those between 5 and 10. 
The injection may conveniently be made in 
the upper arm about the insertion of the deltoid 
or just below the clavicle, but not in the fore- 
arm. It is best to dissolve a l-gr. dose in not 
less than 20 min. of sterile water, as the pain 
is less than after the use of more concentrated 
solutions. The solution may be boiled for a 
short time without harm. There is no serious 
disease in which the treatment is more defin- 
itely specific than it is in amoebic dysentery if 
the soluble salts of emetine are employed. 
The salt may also be given by the moutn in 
pills coated with keratin or salol, but although 
they are better than the bulky ipecacuanha, 
they often cause nausea and sic^ess. This 
method of administration acts much less 
rapidly than the hypodermic method, and con- 
sequently is only iz^cated when the latter ia 
not available. In the few cases which rdapii; 
or become cyst'carriers in spite of the abj^ 
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treatment, emetine biamuth iodide in 3-gr. 
doses orally for twelve consecutive days is the 
most efficient treatment, although the drug is 
rather irritant to the bowel. 

The bowels should be kept open, preferably 
by castor-oil emulsion in appropriate doses. 
This prevents the accumulation of faecal matter 
in the ulcerated large bowel, and counteracts 
the tendency of emetine to produce consti- 
pation. Medicated enemata, which formerly 
were so largely used and continued for 
months at a time, are no longer required ; in 
acute cases they are dangerous and may cause 
perforation of the bowel. 

It is unnecessary to deal at length with other 
methods of treatment. Decks has reported 
very good results in Panama from the adminis- 
tration of bismuth subnitrate (180 gr. in a 
tumblerful of water every three hours, day and 
night), but he has recently confirmed the 
specific effects of the emetine treatment. 

Diet. — A fluid diet consisting mainly of milk 
is advisable for several days, although it is 
surprising how^ soon the ulcers heal under the 
treatment by emetine, lesions in the rectum 
as large as an inch in diameter disappearing 
within a few days. As the dysenteric symptoms 
usually clear up within three days, farinaceous 
food can soon be given. Tliis can quickly be 
supplemented by other easily digested food, 
since convalescence is very soon established. 

Leonard Kooers. 

DY8IDR08I8 {see Pompuolyx). 

DY8MENORRHCEA.--It is estimated that 
65 per cent, of all women suffer from pain 
during menstruation, not of course necessitating 
rest in bed, and at least 15 per cent, of all 
married women are believed to spend a part 
of each period in bed. Some people show a 
more ready toleration of pain tlian 
and even in the same person this toleration 
varies with the degree of physical fftness. 

The pain arises in three ways. One is a 
faulty uterine mechanism by which the uterine 
contractions, which work towards expelling 
the contents, fail to secure correlative dilata- 
tion of the cervix, and consequently painful and 
more violent contractions ensue ; a second is 
the undue size of the material to be discharged, 
so that unusual contractions are invoked, as 
when a clot forms, or a fibroid occupies cer- 
tain^ positions. A third factor is pelvic con- 
gestion, affecting not only the uterus but the 
pelvis generally. 


Three clinical types of dysmenorrhma are 
now generally recognized — Spasmodic^ Mem* 
branous, and Congestive. 

The description of an ovarian type of dys- 
menorrhoea has now been abandoned, for from 
clinical tjxperience it has been possible to 
demonstrate a pathological change underlying 
all such pain. 

Formerly, too, an obstructive form of dys- 
menorrhoja was described, but it is doubtful 
liow" far bending or kinking of the uterus 
causes difficulty in expulsion. Thus, in what 
is described as congestive dysmenorrhoea ^vith 
a retroflexed uterus, the pain has not the char- 
aciter of the spasms of uterine contractions, 
although relief is complete on correcting the 
displacement. 

Occasionally, however, a small fibroid in 
the cervix is found in dysmenorrhoea, but even 
in these instances it is the greater uterine con* 
tractions involved that account for the pain, 
firstly in order to force the fluid beyond the 
inert mass, and secondly in order to expel 
the mass itself. 

In membranous dysmenorrhoea the formation 
of a partial or complete endometrial cast and 
the efforts necessary for its expulsion are the 
cause of the pain. 

It thus follows that only the spasmodic 
variety is, strictly speaking, a true dysmenor- 
rhoea, that the congestive type is merely pain 
present or exacerbated at the period but bear- 
ing no direct relation to the menstrual process, 
and that the membranous form is more cor- 
rectly an endometritis characterized by dys- 
inenoirhcDa. 

Spasmodic Dysm£nobbh(ea 

This form occurs commonly in the young, at 
or within a year or tw’o of nubility, and may last 
throughout menstrual life. It is not associated 
w'ith any disease in otlier parts, although of late 
years it has been suggested that the internal 
secretions may be held responsible, either by 
excess or insufficiency. There are also varieties 
in which a poor circulatory system is much in 
evidence. 

Symptomatology. — The characteristic 
symptom is pain associated with or but slightly 
antecedent to the establishment of the men- 
strual fiow\ It is centred in the hypogastric 
region, and radiates thence, is colicky in 
character and is intermittent, the spasms 
varying in intensity and duration. In its 
most severe form it may cause vomiting, gen- 
eral perspiration, fainting, and collapse. After 


392 



DYSMENORRHOEA 


from twelve to twenty-four hours the pains 
lessen in severity, and a freer discharge 
occurs. 

The pain and exhaustion often necessitate 
remaining in bed, but recumbency does not 
relieve the pain. 

On pelvic examination certain abnormal 
conditions of the uterus are sometimes en- 
countered, which may explain the origin of the 
j)ain. A bicornuate uterus is frequently asso- 
ciated ^vith a most severe form, which nothing 
short of hysterectomy will relieve. An in- 
fantile uterus may be detected, or a uterus wliich 
is anteflexed, especially if the cervix is large 
in comparison with the body or if the cervix 
is conical. In these conditions the dysmenor- 
j-hoca is rather intractable ; it is probable tliat 
the incomplete development of the uterine 
musculature, and with it a resulting faulty 
‘‘ polarity, offers the best explanation of the 
pain. If some definite pathological condition, 
such as a small fibroid, is discovenjd, it may 
be held to account lor the })ain and treated 
accordingly. 

In the majority of cases, however, nothing 
abnormal will be detected in the pelvis, and the? 
spasmodic pains appear to arise from excessive 
contractions owing to the failure of the cervix 
to dilate as in normal periods. An alternative 
explanation may bo found in the nature of the 
contents to be expelled. Thus recent investi- 
gations tend to show that the uterine blood 
escaping from the endometrial vessels on de- 
hiscence of the necrotic endometrium at once 
coagulates as in ordinary haemorrhage, but that 
an enzyme, present in the endometrium, acts 
on the coagulated matter and causes its dis- 
integration. 

It is evident, them, that spasmodic dysmenor- 
rlioea is generally due either to a faulty uterine 
development or to faulty uterine metabolic 
juocesses, and consequently it is not surprising 
that sterility should be noted in about 50 per 
cent, of all cases and should be intractable in 
25 per cent, of cases. A case of dysmenorrhoea 
in which pregnancy occurs may be regarded as 
cured. Unfortunately, in the worst cases 
sterility is the rule. 

The periodicity of tlie menses is perfectly 
rhythmical, the loss is scanty, especially in 
severe types, and lasts but a few days. Where 
a bicornuate or ill-developed uterus exists, long 
periods of amenoirhcea may occur. 

Treatment. — Free saline purging a day or 
two before the period, and the application of 
frequently changed hot fomentations to the 


hypo^trium, with the administration of a 
sedative of the nature of bromide or aspiiin, 
are the palliative measures offering the best 
chance of relief. In very severe cases a lar^ 
dose of bromides and chloral may be given m 
the form of an enema. 

Alcohol, opium, and morphia are best ex- 
cluded, as alcoholism and drug habit have 
so frequently owed their origin to the tem- 
porary relief whicli theses drugs afford. Alco- 
hol particularly should be condemned, while 
morphia, if it is necessary, should be given 
in a rectal suppository. Numerous drugs have 
becu used at one time or other, but none 
apj>eaT8 to have any effect except those which 
y)ossesH analgesic and sedative properties ; 
these produce temjmrary relief. 

Prolonged treatment with guaiacum was at 
one time popular, but has fallen into disuse, 
(‘onditions tending to improve the general 
health should be favoured. 

The explanation offereil to account for the 
pain in this form indicates that the treatment 
most likely to effect a cure is dilatation of the 
cervix, espetually in those cases in which no gross 
pathological lesion is found on examination. 
The effect of dilatation is to stretch and rup- 
ture the circularly arranged fibres so that uter- 
ine contractions become capable of expelling 
the contents without the necessity for tetanic, 
cramp-like pains. In dilating the cervix, it 
is essential to stretch the internal os to the 
point at which it is felt to give ; this is gener- 
ally between sizes 12 and 15 of the uterine 
dilators. Failure to do this accounts for a 
number of unsuccessful results. 

The procedure recommended is the follow- 
ing ; In the first instance, and in the absence 
of palpable uterine abnormality, to perform 
dilatation, which may be undertaken : (a) As a 
curative measure, that is to say, in order to 
permit menstruation which is not very painful ; 
it is successful in about 30 per cent, of oases, 
and the chance of success is enhanced if there 
is a likelihood of pregnancy shortly sup^ 
vening. (5) To effect relief ; this follows in 
about 40 per cent, of cases, and lasts from six 
months to three years, when the operation ze*' 
quires to be repeated, or some more radical 
measures adopted. 

Next, in those cases — a consideTable number 
— ^in wUch the dilatation fails, after displacing 
the bladder from its anterior surface, the cervix 
is split well up into the lower segment of the 
uterus (vaginal hysterotomy) and the vaginal 
wall stitched to the inner surface of the spttt 
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cervix. It should be remembered that sterility tatos the circulatory return from the pelvis, and 
is common after this procedure. is eased by the application of warmth to the 

Lastly, in the most severe and intractable back. It is felt as a splitting backache, a 
oases a hysterecUmy offers the only chance of bearing down, or a dull, ince^ant ache, and is 
permanent relief. cwanotomy has been continuous and not intermittent as in the 

performed, but offers no advantages over spasmodic tv])(*. Headache is common, 
hysterectomy and has the disadvantage of the The periods usually last for a day or two 
artificial menopause. longer than normal, the menstrual flow being 

excessive in quantity and succeeded by a 
Congestive Dysmenourhcea mucous discharge of a few days’ duration. 

Dysmenorrhoea of the congestive form is Treatment. — This form can be cured com- 

characterized by ])elvic pain which is more pletcly. Nothing is more satisfactory than the 
or less constant, slight or pronounc^ed, but is results obtained by certain surgical measures 
exacerbated a few days to a few hours before directed towards the cure of displacements and 
the onset of the period. The persistent ])aiji the extirpation of chronically inflamed appen- 
is due to pelvic inanimation from one cause dages. Pessaries are now discarded in favour 
or another, ^en to this is added the in- of curative procedures. Provided a correct 
creased tension and congestion incidental to diagnosis of the cause is made, relief may bo 
the premenstrual flux a decided exacerbation assured. During tlic jieriods, it may happen 
of the pain occurs, to be followed by a cone* that some palliative tTcatuumt is necessary, 
spending relief with the establishment of men- and tJie following measures will be found 
struation. beneficial, viz. (a) the application of heat, in 

Etiology.-^Congcstive dysmenorrhena is sel- the form of hot-water bottles to the seat of 
dom primary, except in the lewr cases in wiiich pain, (h) a liot saline douche or rectal injection, 
retroflexion has occurred during cjliildliood. (c) glycerin and iclithyol suppository, (d) 
The conditions giving rise to it are chronic aspirin and bromides per rectum, 
inflammatory affections of the ovaries and 

tubes, especially if they are prolai)s<*d into the. Membhanous Dysmenorrhusa 

pelvis ; backward displacements of the uterus, Membranous dysmenorrhoea is characterized 
in which a mild form of metritis exists ; pelvic by the passage of pieces of membrane and, 
tumours of whatever nature, if impacted in the less commonly, of a eomyflete membranous 
pelvis ; peritoneal adhesions from a previous east of the uterine lining. The pain is similar 
appendicitis or other cause ; varicocele of the to that of the spasmodic form, being inter- 
broad ligaments ; and finally simple juolapse mittent, severe, and cramp-like : it is only 
of an appendage into the pelvis. It may eased by the expulsion of a strij) of membrane, 
follow sudden strain in single women, or be the It is located in the li5T)ogastric region, and 
result of pelvic or puerperal infection in the does not necessarily recur at each period; it 
married. It may therefore aj>pear at any time may, indeed, only occur very occasionally, as 
during menstrual life. it depends botli on llie c ausal factor and on 

Symptomatology. — The amount of pain the solidity, or degree of degeneration and dis- 
depends upon the cause and its position. Thus integration, of the uterine cast. In a character- 
a retroverted metritic uterus is a fertile source istic case there is an excessive loss followed by 
of very severe premenstrual exaggeration of the B])asmudic j)ains, wliicli begin about the 
the pelvic pain ; a small i)rolaj)sed ovary second day, increase in intensity, and only end 
in which the circulatory return is disturbed wuth the passage of the mcmibrane. 
causes distressing symptoms, while a large in- The pathology is obscure. It is usual to 
flammatory swelling or new growth with good regard the cases as instances of a monthly 
circulation produces a pain which is mild in abortion, on account of the decided enlarge- 
comparison. The pain may be felt in the back, ment of the stroma cells of the endometrium 
through a sacro-iliac region, through the hip which, in well-preserved specimens, gives them 
to one or other side, and finally low in the many of the characters of decidual cells. No 
sacrum or pelvis, the site depending upon the chorionic villi, syncytium, or fcetal elements 
position and side on which the pathological have, however, been demonstrated. A case 
condition exists. It is seldom of the agonizing, recorded by Blair Bell, which lecuiied after 
acute kind met wdth in spasmodic dysmenor- bilateral salpingectomy, would appear to rule 
rhoBa, is relieved by recumbency which facili- out this ezpla^tion. A similar decidua-like 
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enlargement of the endometrial Htroma is en- 
countered in the neighbourhood of small 
tuberculous foci of the uterus ; and, further, in 
Blair Beirs case referred to above, if the 
I)atient was kept in hospital, the membranous 
(saat was not formed, but when she cohabited 
with her husband the dysmenorrlicea recurred, 
even in the absence of the ovaries. Hence it is 
to be assumed that certain stimulants are 
capable of provoking the formation of a decidua- 
like enlargement of the endometrial tissue, 
which is apt to be shed en masse or in a partial 
state of disintegration only, and that among 
them are includ<!d the tubercle bacillus, sper- 
matozoa, and possibly others. 

The subjects of this variety of dysmenorrhoea 
are found most commonly among the married, 
and they are almost invariably sterile. The 
prognosis is unfavourable, as when the con- 
dition is once established recurrence is the rule. 

Treatment. — ^If the dysmenorrhoea is crip- 
])ling in its severity, certain and effective 
relief is only to be obtained by hysterectomy. 
Dilatation of the uterus, curetting and direct 
applications are still usually tric'd in the first 
instance, but are seldom succjessful, except in 
the mildest forms, in which the membrane is 
])assed in small strips and is necrotic. 

Bryden GLKNnrxi.vcr 

DYSPAREUNIA. — A condition of painful 
or difficult coitus, and thus a symptom of one 
of many local lesions. In dealing with a case 
of dysparcunia it is important to notice the 
age of the patient, the duration of the pain, 
and the relation of its onset to marriage ; also 
the site of the pain should be inquired into, 
and its time-relations to the sexual act. Thus 
it may be described at the inlet,” commencing 
with the act, or “ deeply inside,” at its worst 
during and after the orgasm. In the one case 
the seat of the trouble is almost certainly the 
vulva or ostium vaginui ; in the other, the uterus 
or the appendages are probably responsible. 

Etiology. — The causes are chielly organic 
and local, and may be thus enumerated : 

1. Abnormalities of the hymen , — It may be 
imperforate, or impenetrable, having a small 
orifice surrounded by a tight and unyielding 
edge. The gentlest insertion of the finger 
causes great pain. Sometimes the hymeneal 
fissures consequent upon recent rupture have 
not been allowed to heal, and appear as chronic 
and exceedingly tender fissured ulcers between 
the carunculsB myrtiformes, which in conse- 
quence become tender and painful. 


2. Inflammatory condiHons of the 

Acute and chronic vulvitis, vulval fionirea 
which may have resulted from scratohing in 
cases of pruritus, chronic shallow gonordcea 
ulcers, and inflammation of Bartholin’s duct 
and gland. 

3. Urethral caruncles, 

4. The vagina is seldom 'per se the cause 
of dyspareunla. Chronic vaginitis is rare, but 
very intractable, and when present will cause 
painful coitus of an extreme degree. As the 
physical signs are not very obvious, this con- 
dition should be sought (carefully with a Fer- 
gusson’s speculum and a good light. 

5. Some secondary contraction of the vaginal 
orifice is normal at the menopause, and may 
(‘ause slight pain, but it occurs in a marked 
degree in kraurosis vulvcc — a disease which is 
liable to appear at, or just after, the meno- 
])ause. 

6. Leukoplakia vulvce, wlien it has reached the 
stage of fissures. 

7. A vaginal cyst may cause difficulty with- 
out much pain. It is usually found low down 
under the anterior wall, but occasionally occurs 
high up in the lateral fornix. 

8. Congenital hypertrophic elongation of the 
rvrvi^x, 

9. Certain cases of retroversion of the 
uterus^ in which the displacement is fixed or 
impossible to replace, and especially when 
enlarged and associated with endometritis. 
The uterus in this condition is often very 
tender on vaginal examination, the merest 
pressure on the fimdus, or the slightest attempt 
to move the cervix, causing pain. Simple 
backward displacement which is quite mobile 
and not at all tender should not be considered 
as a cause of dyspareunia. 

10. Chronic fibrous parametritis as a result 
of former parturition injury, together with a 
tender scar in the vault of the vagina and fixity 
of the cervix, may cause dyspareunia. In these 
cases there is considerable pain on moving the 
cervix at clinical examination. 

11. Chronic salpingo^oophorilis, vjith pelvic 
]teritoniiis. 

Another group of cases presents no physi- 
cal signs of organic lesions. The patients 
are, as a rule, young recently married sub- 
jc,cts of an hystericed tendency, and piresaxt 
all degrees of dyspareunia, from mete^ cold 
distaste of the sexual act to the most violeiil! 
repugnance coupled with vaginismiis. Tali 
condition is one of spasm of the 
muscles of the perineum and the addnoIlM 
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of the thigh, usually with a varying degree 
of opisthotonos. The slightest attempt at 
coitus or vaginal examination will induce the 
spasm. Sexual frigidity is not necessarily found 
with either painful or difficult coitus, nor is it 
associated with sterility. It frequently dis- 
appears after the first child is bom. In rare 
cases total ignorance of the sexual act is the 
cause of the trouble. 

Treatment* — By a most careful local exam- 
ination the causal local lesion must be found 
and dealt with. It is usually easy to treat, 
and a rapid cure results. Exceptional condi- 
tions are cases of chronic vaginitis, which 
is often extremely refractory, and of uterine 
and tubal inflammation, wdiich frequently 
require operation. Dyspareunia due to krau- 
rosis vulvfle is abnost incurable, as the con- 
traction of the vaginal orifice', is caused by a 
permanent laying down of fibrous tissu<\ It 
IS not often that the practitioner is called 
upon to treat this condition for the symjjtom 
of dyspareunia, owing to tlie time of lift* at 
which it occurs. The best palliative remedies 
are ointments containing cocaine or menthol, 
but they do not give much relief. Congenital 
contraction of the vaginal orifice or an im- 
penetrable hymen may easily be tmrt'd by 
excising the h3anen and stitching the muco- 
cutaneous edges, followed by backward divi- 
sion of the perineum for about in., and 
suture of the wound thus fonued in a hori- 
zontal direction. The ostium is thereby })er- 
manenily widened. After the operation it is 
necessary to prohibit sexual intercourse for at 
least six weeks. 

Vaginal spasm is usually extremely difficult 
to treat successfully. The patient should be 
ansBSthetized and the vaginal orifice forcibly 
dilated, with removal of the hymen if neces- 
sary. During the ensuing few weeks glass 
dilators shoidd be passed each day and re- 
tained in situ for an hour or so. As this con- 
dition is largely psychical and hysterical, the 
foregoing treatment often fails. The patient 
may then be treated by suggestion. 

A. W. liOUBKE. 

D Y8P EPS I A (see Gastbitis, Chbonic ; 

Stomach, Functional Disokdebs of; 

Diabbhceal Disobdebs of Infants). 

DYSPHAGIA (see Swallowing, Distubb- 
ANCBB of). 

DYSPITUITARISM (see Pituitaby Gland, 

Affbotions of). 


DYSPNCEA (Difficult Breathing). — Al- 
though in its most correct interpretation 
“ dyspnoea denotes difficulty in the respira- 
tory act, it is convenient t^) consider under 
this title other variations from normal breath- 
ing. KSuch are “ hyperpnooa,’* or abnormally 
deep breathing, and ‘‘ tachypnoea,” or rapid 
breathing, in both of which, though the act is 
altered, there is no real difficulty in its j)er- 
formance. The time-honoured division of dysp- 
noBa into “ subjective and “ objective ” is 
of little practical use ; by “ subjective dyspr 
ncea ” is meant merely a sense of “ shortness 
of breath,” and by “ objective dyspnena ” a 
difficulty in breathing the signs of which are 
patent to the observer. A survey of the 
factors concerned in normal respiration sug- 
gests a means of classifying dyspnma, but the 
results are not very satisfacjtory, since dyspnena 
arises in each disease not by a defect in one 
of the factors of respiration, but by an altera- 
tion of many of them. Thus, in pneumonia, 
dyspnoea results from a combination of many 
(‘fleets produced by that disease : the lung it- 
self is j)artly out of action by consolidation and 
by congestion in its vessels, w^hich may be 
enhanc(‘d by right-heart failure ; breathing is 
made shallow and difficult by the accompany- 
ing painful pleurisy, while the increased con- 
t(‘nt of the CO2 in the blood, and probably 
also the presence in the latter of the toxin 
of the disease, increase the respirations by 
their actions on the respiratory centre in the 
medulla. In ciV(ny variety of breathlessness 
in w’^hich there is imperfect oxygenation of the 
blood the respiratory centre plays its part in 
the production of the syndrome which we 
term dysjmoea. An endeavour is made 
in this article to classify it etiologically as 
far as possible, though with a fuU realiza- 
tion that its explanation is more complex 
than such a classification would seem to 
imply. 

1 . Increased frequency of respiration 
(tachypnena).— This is the commonest altera- 
tion, and is the natural response to any 
difficulty in aeration of the blood. It occurs 
normally as the result of exercise or exertion 
and as part of the physical manifestations of 
fear, anxiety, or nervousness. Of disease it is 
a very usual attribute, and is met with under 
the following conditions : — 

(1) Diminution in the amount of lung tissue 
avaUdblefor aeration, as in phthisis, pneumonia, 
empysema, fibrosis, infarction, oedema, pul- 
monary collapse, new growth, and compression 
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from pleural effusion, pneumothorax, pleural 
neoplasms or mediastinal tumours. 

(2) Stagnation in the pulmonary circtdation^ 
as in heart failure, whether due to heart dis- 
ease or secondary to other causes. 

(3) Impediment to air-entry^ as in nasal or 
naso-pharyngeal obstruction — spurs, enlarged 
tonsils, adenoids, retropharyngeal abscess ; 
in laryngeal obstruction-diphtheria, oedema, 
tuberculosis, new growth ; in bronchial ob- 
struction — bronchitis, asthma ; and as the 
result of partial closure of the air-passages 
by pressure from without, as by tumours, 
glands, or aneurysm, or by the presence of a 
foreign body within. 

(4) When breathing is painful and conse- 
quently shallow, in pericarditis, mediastin- 
itis, intercostal neuralgia, muscular rheumatism, 
and pleurisy, especially if diaphragmatic. 

(5) Fixation of the chest, as in old age, 
emphysema, osteitis deformans and osteo- 
arthritis of the costo-vertel)ral joints, and by 
pressure in a crowd. 

(6) Paralysis or jtaresis of inspiratory mus- 
cl^, the result of hisions of the spinal cord, or 
of peripheral neuritis, particularly post-diph- 
theritic and beriberi, or redexly, in association 
with abdominal operations or acute peritonitis. 
Another cause is interference with the move- 
ments of the diaphragm by acute dilatation 
of the stomach, flatulence, a tense ascites, or 
a large ovarian cyst. 

(7) Defects of the blood, either a reduction of 
haemoglobin as in anaemia and after heemor- 
rhage, or fixation of the haemoglobin as in 
cyanide, coal-gas, or carbon monoxide poison- 
ing, 

(8) Alteration in atmospheric pressure, either 
a reduction such as is encountered in moun- 
taineering and flying, or increase as in diving 
and tunnelling. 

(9) Alteration in the composition of the in- 
spire air, as by the addition of irritating gases, 
such as ammonia, chlorine, and the gases of 
war. 

(10) Excitation of the respiratory centre by 
excess of C 02 > fever, and toxins, either bac- 
terial in origin, or resulting from ineffective 
excretion as in Bright’s disease, or from de- 
fective metabolism as in diabetes, in which the 
diacetic acid in the blood probably acts in 
this way. 

(11) Hysteria, which induces an uncompli* 
cated taohypnoea, often extreme, but unaccom- 
panied by ^ns of deficient aeration. 

2. Diminished treqnenoy ot lespiittion 


(braohypnosi). — Less common than taohjp* 
noea, it may occur in cases of obstnuh 
tion of the upper air-passagas, shallow rapid 
breathing being replaced by breathing wluch 
is slow, laboured, noisy, and accompanied by 
stridor. In shock, hasmorrhage, and syncope 
the breathing may be slow and sighing, as well 
as in liysteria and emotional states. In con- 
ditions of increased intracranial pressure — os 
in depressed fracture, compression, cerebral 
tumours, and meningitis — the breathing is often 
slow as well as deep and irregular, and the 
same is true of the failing respiration of dying 
patients. OpiuTu, chloral, chloroform, and 
other narcotic drugs produce a similar effect. 

3. Increased txme o! respiration (hyperp- 
noea). — ^Deep breathing is more often asso- 
(riated with brachy])ii(Ba, and is a common 
sign in intracranial disease. It may, however, 
ac(;ompany rapid breathing, the executive 
mechanism of respiration being thus directed 
towards promoting the greatest possible res- 
piratory exchange. This phenomenon, known 
as " air-hunger,” is (;ommonly seen in diabetes, 
delayed aneBsthetic poisoning, cyclical vomiting, 
uraemia, and sometimes in pneumonia, particu- 
larly in children. Kespiration may be both 
forceful and rapid in heart disease. 

4. Shallow breathing. — This is generally 
associated with rapid breathing. It is often 
noticeable in sleeping infants. It is the 
natural result of painful respiration as in 
pleurisy and pneumonia, and is not uncom- 
monly seen in certain phases of meningitis. 

5. Altered respiratoxy rhythm. (1) Inspi- 
ratory dyspnoea . — In certain cases the diffi- 
culty in breathing is confined to inspiration. 
This is especially so in obstruction of the 
upper air-passages, which furnishes the pic- 
ture of dyspnoea in its purest form. The 
breathing may be rapid or shallow, or slow 
and deep, and is often accompanied by stridor. 
With each inspiration there is recession of the 
supraclavicular fossee, the epigastrium, and the 
lower intercostal s|>aces. Descent of the dia- 
phragm is incomplete. The dyspnoea is most 
urgent when its onset is produced suddenly 
118 by a foreign body, oedema of the larynx, 
displacement of diphtheritic membiftne, ot 
spasm in laryngismus stridulus and the laryn- 
geal crises of tabes. 

(2) Expiratory dyspnoea occurs particularly 
in asthma, bronchitis, and emphysema, and u 
produced by want of elasticity of the lai^^ 
and of the thoracic wall. In asthma^ w his t 
the respiratory difficulty is enhan^ hy 
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obstruction in the air-passages, the dyspnosa 
is urgent and distressing. This variety of 
dyspnoea is known by the position of the 
chest, which is fixed in a state of maximum 
expansion ; the intercostal spaces and supra- 
clavicular fossae are bulging, m contradis- 
tinction to the recession in insjuratory dysp- 
noea. 

(3) Irregular breathing (s(?e Cheyne-Stokes 
Respiration). 

As well as the altered respirations, there are 
other symptoms which are inseparable from 
those of dyspnoea. Cyanosis is often present, 
and is a prominent feature of urgent cases ; 
when aeration is very imperfect it may be 
accompanied by jactitation. Stridor, essen- 
tially a sign of obstruction to the itpjier air- 
passage, may be inspiratory only, or both 
inspiratory and expiratory, Stertor accom- 
panies dyspnoea in states of unconsciousness. 
In sleep it is not uncommon when tonsils and 
adenoids or other causes of mouth-breathing 


are present, and it may be an accompaniment 
of old age. It is also a noticeable feature of 
the disordered breathing met with in coma, 
whether due to cerebral haemorrhage or other 
intracranial lesions, or to urflemia or other 
forms of toxaemia. The attitude of a conscious 
patient is an index of the degree of respira- 
tory distress. It may cause him to assume 
the sitting posture (orthopnoea) and, if intense, 
to seize witii outstretched arms some immov- 
able object, to servo as a point d’appui by the 
intermediation of which his accessory muscles 
may be brought into action. With dyspnoea 
of this severity the upper eyelids may be re- 
tracted, showing a rim of sclerotic and giving 
the patient a frightened and anxious appear- 

Fredeutck Langmead, 

DYSTROPHIA ADIP08A GENITALIS 

{see riTuiTARY Gland, Affections of). 

DYSTROPHIA, MUSCULAR (see Myo- 

tathy). 


EAR, DISEASES OF (see Otitis Externa ; 
Otitis Media; Meni^rf/s Disease; La- 
byrinth, Affections of). 

EAR, EXAMINATION OF.- In addition 
to such obvious signs of ear disease as deaf- 
ness, tinnitus, and discharge, it should be re- 
membered that most eases of definite veitigo, 
especially if prolonged beyond a moment or 
two, are due to aural disturbance. Fuither, 
the existence not only of vertigo but also of 
headache, of pyrexia, of general malaise, in 
suppuration of the ear, should lead to a can^- 
ful investigation of that organ. 

1. Physical examination. — This is car- 
ried out by means of refiected artificial light. 
An electric incandescent bulb of ground glass, 
provided with a bull’s-eye lens, is perhaps the 
handiest illuminant for general purposes. For 
emergency work, an ordinary incandescent 
gas-burner, an acetylene lamp from a motor- 
car, or even a bright paraflfin lamp, will serve 
the purpose perfectly, provided that the sur- 
geon is an adept in the use of his forehead 
mirror. 

The most comfortable forehead mirrors are 


those in which the central orifice is large. 
Much practice is needed before one becomes 
habituated to the use of the mirror. (Fig. 23.) 

The handiest ear speculums are Urban 
Pritchard’s (Fig. 24), which have a circular 
orifice and widely expanded bell, and are easily 
manipulated. The practitioner requires at 
least three difierent sizes. An emergency 
speculum may be made by twisting into a 
cone a quarter of a sheet of notepaper, and 
cutting the apex off with scissors. 

We first of all examine (under good illumina- 
tion) the external ear and the mastoid process. 
In otorrbeea, examine the mastoid process for 
swelling, o'denia, and tenderness on pressure. 
In interrogating for tenderness, apply pressure 
in such a way as not to disturb the auricle. 
Moreover, the mastoid process on both sides 
should be palpated, as, even when healthy, 
firm pressure in this region often causes pain. 

Secondly, the auricle is examined with re- 
gard to its position, remembering that it pro- 
jects unduly from the head in mastoid and 
temporal abscess, and also, though to a less 
degree, in the severer forms of furuncle. (See 
Otitis Externa). 
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Attention should be jwid to the presence of 
eczema of the auricle and meatus, especially 
when it complicates otorrhoea. 

The external meatal orifice is next inspected, 
still without a speculum. It is here that 
funmcle forms, the earliest evidence of which 
appears in exquisitely tender spots in the 
meatal wall. 

The speculum is now passed into the meatus 
in order to expose the deeper meatus and the 



Fig. 23. — Forehead mirror. 


tympanic membrane, and should be the largest 
that the meatus will comfortably accommo- 
date. As the deep meatus is very sensitive, 
all manipulations here require a delicate touch ; 

The contents of the canal are first observed. 
In most cases epithelial debris and scales or 
ceruminous masses conceal the membrane. 
These having been cleared out of the way 
with an ear spud or a blunt director, look for 
malformations, such as stenosis or occlusion ; 
for eczema or dermatitis of the meatal wall, 
for impacted cermnen, and, lastly, for dis- 
charges. Before wiping away a discharge, 
which may be done with a fine probe or for- 
ceps armed with cotton -wool, observe its colour, 
quantity, and adhesiveness. Note whether it 
is serous, sanguineous, or purulent. 

The meatus being sharply bent at about its 
middle (the isthmus), we must straighten it 
by obliterating the angle before the tympanic 
membrane can be seen. If the patient is an 
infant of less than 2 years, pull the auricle 
downwards and backwards as the speculum is 
being inserted ; if a child between 2 and 5 
years, pull the auricle directly backwards ; in 
older children and in adults, pull it upwards 
and backwards. 


In infants the external meatus is extosmily 
short, and the membrane is situated very 
obliquely, facing almost directly downwards. 
It there is any difficulty in making a satis- 
factory examination of the ear in a child/ a 
general anaesthetic should be administered. 

Narrowing or stenosis of the meatus may be 
due to furuncle (common), to exostosis (rare), 
to eczematous infiltration, or to bulging of the 
roof or postero-superior wall from suppuration 
in the mastoid antrum. In the last instance 
the bulging is situated deeply, near the mem- 
brane. In furunculosis, on the other hand, the 
scat of the swelling is in the outer section of 
the meatus. 

The normal membram Ujm'pani is pearly- 
grey or white, semi-translucent, and polished. 
It is seen obliquely, as it faces downwards 
and forwards as well as outwards. 

The landmarks of the membrane are — (1) 
the handle of the malleus, the most prominent 
feature, wiiicli is inclined downwards and 
backwards to its (2) tip or umbo, lying a little 
below the centre point of the membrane, with 
(3) a triangular retlex of light passing from the 
umbo downwards and forwards to the peri- 
phery of the membrane. At the upper end 
of the handle of the malleus is a small pro- 
jection, (4) the short process of the malleus. 
Arching forwards and backwards from the 
short process are (5) the two curved lines 



Fig. 2A , — Urban Pritofaart'i car apcoulum. 

which separate the vibrating membrane below 
from the membrana flaccida or Shiapnell’s 
membrane above. (Fig. 25.) 

The colour, thickness, and transparency of 
the membrane should be observed, and atro- 
phic areas, scars, depressions, perfoiationB 
and (in suppuration) granulations, and polypi 
should bo looked for. 

The membrane may be retracted (izidzawii)i 
or it may bulge in whole or in part. The 
recognition of a retracted membrane is of soosa 
importance, as it is often due to 
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Eustachian obstruction. The followiag are its 
distinctiye features: (1) The handle of the 
malleus, having an excessive inward tilt, appears 
shorter than usual (from the foreshortening) ; 
(2) the short process of the malleus juts out 
very prominently ; (3) the curved lines separ- 



Fig. 25. — The drum membrane, enlarged. 

(Porter's ** Diseases of the Throaty Nose, and 
Harr) 

Posterior fold ; long; proceMK of incus ; c, tendon 
of stapedius muscle ; d, head of stapes ; c, lunlio ; 

/, shadow of niche to fenestra rotunda ; </, bhrup* 

Ball’s inenihrane (memhrana lla^u'ida); h, abort 
process of malleus (processus hrovls) ; i, unterloi- 
fold; A', handle of malleus (iiiaDuhriuTii malhM); 

Z, light retlex. 1, 1, and l*, l’, Imaginiiry lines 
dividing' the drum membrane Into four iiuadrants. 

a ting the membrana vibrans from Shrapnel! 's 
membrane are abnormally distinct. Tn chronic 
cases the tip of the malleus handle and the 
membrane around it may become ad- 
herent to the promontory on tluj inner 
wall of the tympanum. 

A “ bul^g ” membrane is due to the 
accumulation of fluid in the middle ear. 

A useful modification of the ordinary 
ear speculum exists in Siegle’s pneumatic 

r ulum (Fig. 26), by means of whif h 
mobility of the membrane and of 
the handle of the malleus can be tested. 

With regard to mobility, note whether 
the membrane moves fr^y in and out, 
and whether the handle of the malleus 
accompanies the membrane in its movements, 
or whether there seem to be any adhesions 
limiting their excursions. 

The beginner should not despair if he some- 
times Suds it difiScult to be sure of what he 
sees in the ear. This experience occasionally 
aflBicts even the expert. 

Another method of investigating the condi- 


tion of the ear is to listen to the sounds pro- 
duced when the tympanic cavity is inflated 
through the Eustachian tube by means of 
Politzer’s bag or the Eustachian catheter. In 
this way we receive information regarding (1) 
the jiatency of the Eustachian tube ; (2) the 
contents of the tympanum ; (3) the presence 
or absence of perforations in the membrane. 

Politzers method . — ^An auscultation tube 
connecting the patient’s ear with the surgeon’s 
ear is inserted . The nozzle of the Politzer bag is 
put into the jmtient’s nostril, and his nose is 
closed against it with the fingers. Then, while 
the jiatient, with closed lips, forcibly blows out 
his cheeks, the bag is suddenly but gently 
couijircssed, and, if the Eustachian tube is 
patent, a faint click or snap is distinctly 
audible as the membrane is forced outwards 
by the rising air-pressure within the tympanum, 
(^lien Politzer’s bag is used as a therapeutic 
measure the compression has to be much more 
forcible.) 

Politzer’s method is most useful in diagnosing 
perforations in the membrane; If the mem- 
brane is perforated, inflation by Politzer’s 
method induces the “ perforation sound,” a 
whistling or blowing iirodueed by the escape 
of air through the prforation. 

The Eustachian caOieter. —Tha auscultation 
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Fig. 26.-*PctePt modification of Siegle'i pneumatic 
speculum. 

tube being in imsition, pass the catheter point 
downwards through the corresponding nostril 
until it is felt to impinge upon the posterior 
wall of the pharynx, then bring it forward 
about ^ in., rotating the instrument until its 
point is directed upwards and slightly out- 
wards. This brings it to the orifice of the 
Eustachian tube. Then inflate with the bag. 
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When the Eustachian tube is patent, the air 
rushing through it into the tympanum sets up 
a characteristic blowing sound audible by the 
surgeon through the auscultation tube. When 
the tube is blocked by swelling, the sound is 
faint and distant, wiiilc the presence of fluid 
in the tympanum is betrayed by moist rS-les 
or bubbling. The perforation sound heard 
through the catheter is peculiarly characteristic. 

It must not be forgotten that as part of 
the examination of the ear a careful examina- 
tion of the nose, naso-pharynx, and jiharynx 
is necessary, especially for nasal catarrh or 
suppuration, and for adenoids. 

2. Functional examination. — The tests 
employed in the examination of hearing have 
a double object : (1) they seek to estimate the 
amount of hearing present ; (2) they inform 
us whether it is the conducting apparatus that 
is chiefly or solely at fault. Deafness due to 
interference with the conducting apparatus, 
known as obstructive deafness,’* presents 
certain characteristics which distinguish it 
from deafness duo to interference with the 
perceptive apparatus, which is known as 
“ perceptive deafness ” or nerve-deafness.” 

We are able to determine, from tlie findings 
obtained on testing the hearing of a deaf 
person, whether the lesion responsible for his 
defect is situated in the conducting apparatus 
or in the perceptive apparatus, or in both. 

When the hearing tests manifest the char- 
acteristics of obstructive deafness, we know 
that the lesion must lie in the external auditory 
meatus, the tympanic membrane, the chain of 
ossicles, the tymj)anic cavity, or in the Eus- 
tachian tube. When they show the deaf- 
ness to be nerve-deafness, wo know that the 
lesion must be one aflecting the cochlea, the 
cochlear branch of the auditory nerve, or its 
tracts or centre in the brain. 

Hearing-tests : conversational voice. — The 
method is as follows : The patient stands side- 
ways to the examiner with the ear to be tested 
towards him, the distal ear being stopped with 
the finger. The examiner withdraws to a dis- 
tance of about 24 ft., and utters the test-word 
or sentence, the patient being asked to repeat 
what he hears. If the word is not correctly 
repeated at 24 ft., the examiner takes a step 
nearer, and again utters the word ; and so 
on until the patient succeeds in repeating 
correctljr what has been said. The distance 
intervening between examiner and the patient 
is! then noted. 

Kichly VO welled words like “ America,” 
I — 2 A A 


tomato,” potato, and numbers like ” four- 
hundred-and-fifty-two,” and so on, are the 
most suitable for the purpose. Those with 
sibilants should be avoided. 

If the conversational voice can be clearly 
heard at about 20-30 ft., the hearing for the 
voice may be written down as normal. Any 
distance less than that indicates defect. 

Whisper. -The whisper, being more uni- 
form. is generally regarded as a more reliable 
test tlian the speaking voice. We employ 
what is termed the ” unforced whis^ier,” which 
carries a considerable distance. For ordinary 
purposes, however, the range of its audibility 
may be taken as extending to 24 ft. or more. 
I'he tmthod adopted is the same as that for 
the voice, the only difference being that the 
test-word or sentence is whispered instead of 
being spoken aloud. 

Aconmeter or watch-tick. — ^The acoumeter is 
a simple instrument constructed to emit a 
clicking or tapping sound. Scientifically it is 
superior to a watch, as all acoumeters of the 
same pattern produce a sound of the same 
character. Yet it is the watch which is 
generally employed, and if the normal distance 
be known at which the tick of any particular 
wat(5h is lieard, the tost is fairly accurate. 

Method : Hold the watch beyond the farthest 
point at which it can be hca^ normally, and 
approach it gradually to the patient’s ear. 
His eyes should be closed. Get him to indi- 
cate when first ha hears the tick, and note the 
distance in in(;hos. The finding may be written 
as a fraction : for example, means that the 

]»atient cannot hear at more than 6 in. dis- 
tance a watcli which he ought to be able to 
hear at 32 in. 

Tuning-fork tests. — The tuning-fork used for 
ordinary testing is that corresponding to middle 
C (256 V.D,), provided with a flattened disc- 
like end to facilitate its close application to 
the mastoid region. It emits a pure musical 
tone, and is used to tost the patient’s hearing 
for sounds transmitted both through the air 
and external meatus, and through the bones 
of the head, as it is by a comparison of these 
two routes of conduction that the distinction 
is drawn between obstructive deafness and 
nerve-deafness. 

Test for hearing iy air-conAaction (through 
the external meatus). — Sound the fork by 
striking it upon the Imee. While it is vibrat- 
ing hold it close to the external meatus of tM 
ear to be tested, in such a position that the tiwip 
prongs are in line with the meatus. When.tiiie , 
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patient ceases to hear the sound, transfer the 
fork to your own meatus and note by how 
many seconds you can hear it longer. Express 
the difference in seconds preceded by a minus 
sign, thus: Meatus = — 15 secs. 

Test for hearing hy tone-condwc/ioM.— Bring 
the disc-shaped end of the vibrating tuning- 
fork into close contact with the mastoid of 
the car being examined. When the patient 
ceases to hear it, transfer it to your own mas- 
toid, and note whether or not you hear it. 
If you do so, then the patient’s bone-conduction 
is diminished. Note, as in testing the aii- 
conduction, the difference in seconds, and ex- 
press the finding thus ; Mastoid = - 8 sees. 

If, on the other hand, you cannot hear the 
sound when the patient ceases to hear it. 
strike the fork again, hold it on your own 
mastoid, and when the sound stops ai)ply it 
to the patient’s mastoid. If lie is now able 
to hear it, his bone-conduction is increased : 
the finding is written in seconds with a plus 
sign. 

A decreased bone-conduction (minus mas- 
toid) denotes nerve-deafness, w’hilst an in- 
creased bone-conduction {j[)lus mastoid) indi- 
cates obstructive deafness. 

The next two tests (Jtinne's and Weber ‘s) 
are useful in emphasizing the difference betweem 
the air-conduction and the bone-conduction. 

Binne’s test is the more imjiortant. liy it 
we compare the air-conduction with the bonc- 
conduction of the same ear. 

Method, — ^Apply the vibrating fork to the 
patient’s mastoid, and when he ceases to hear 
it, transfer it to the meatus of the same ear 
without again striking it. If he can hear it 
there, the Binne is posilive, the air-conduction 
of that ear exceeding the bone-conduction. 

K there is decided deafness, this will mean 
that the bone-conduction is reduced, and that 
the patient is suffering from nerve-deafness. 
It should be noted, however, that liinne’s 
test is positive in health. 

In obstructive deafness the bone-conduction 
exceeds the air-conduction, so that when the 
sound of the fork at the meatus has died away 
the patient can still hear it for a few seconds 
through the bone. This is termed a ‘‘ Ilinn6 
negative.” 

The vertex or Weber’s test compares the 
bone-oonduction of the one ear with that of 
other ear. Sound the fork, place the disc 
in firm contact with the vertex of the patient’s 
head, and ask him in which ear, if either, he 
hears it the loader or the longer. If the hear- 


ing power in the two ears is decidedly unequal, 
the sound wrill be lateralized to the deafer ear 
in obstructive deafness, whilst in nerve-deaf- 
ness the sound will be lateralized to the better 
ear. 

This test often proves to be unreliable, de- 
pending as it does upon the ability of the 
patient to analyse his own sensations accurately. 
Many patients with undoubted obstructive 
deafness in one ear believe that they hear the 
fork better in the sound ear because they expect 
to do so. 

In the tuning-fork tests the ear which is 
not being tested must not be stopped writh the 
finger. 

Estimation of the upper and the lower limit 
of hearing.— In health the upper tone limit 
reaches as high as 40,000 V.D. per second in 
childhood and adult life. After 60, however, 
the upi>er limit of tone perception is lowered, 
a fact which must be allowed for in testing. 

High tones, — The Edelmann-Galton whistle 
produces a shrill note which can be raised or 
lowered in pitch as desired. Markings upon 
the stem of tlie whistle correspond approxi- 
mately to the number of vibrations produced 
at tlie different levels. A d(*cided low^ering of 
llie upj)er tone limit, as estimated by the 
Ede]inann-(3alt<)n whistle, in combination with 
a diminished bone-conduction for the tuning- 
fork, indicates nerve-deafness. 

Low Umesr -Loss of hearing for the deep 
tones is caused by obstructive deafness. For 
this part of the examination the deep tuning- 
forks (from 64 to 128 V.D.) are employed. In 
testing, the air-conduction only is interrogated. 

Synopsis of findings. — First wc estimate the 
amount of deafness j)resent by (1) the farthest 
distance at wdiich the patient can hear the 
voice, the whisper, and tlie w^atch-tick ; and 

(2) by the amount of reduction for tuning- 
forks of a middle tone as compared with the 
normal. 

Secondly, witli regard to the type of deafness 
present, we consider the deafness to be obstruc- 
tive if — 

(1) The bone-conduction exceeds the 

normal (plus mastoid). 

(2) The bone-conduction is increased re- 

latively to the air-conduction (minus 

Kinne). 

(3) The hearing for low tones is abolished 

or reduced. 

(4) With the tuning-fork on the vertex of 

the head the sound is lateralized to 

the deafer ear. 
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On the other hand, we consider the deafness 
to be perceptive nerve-deafness if — 

(1) The bone-conduction is less than the 

normal {minus mastoid). 

(2) The bone-conduction is decreased re- 

lativelv to the air-conduction (plus 

Hinn6). 

(3) The upper tone limit is lowered, while 

the low tones arc audible. 

(4) With the tuning-fork on the vertex 

the sound is lateralized to the deafer 

car. 

Mixed obstructive and nerve-deafness , — It not 
infrequently happens in severe cases of deaf- 
ness that the bone-conduction is less than 
normal, whilst Binne’s test indicates obstruc- 
tive deafness. In such cases both nerve-deaf- 
ness and obstructive deafness are present, the 
lesion affecting both the conducting and the 
perceptive apparatus. Thes(?, as a rule, are 
cases in which severe obstructive deafness has 
been followed by atrophic changes in the 
labyrinth. 

Wc must not rest our diagnosis, especially 
w’hen the deafness is slight, solely upon the 
data obtained from the hearing-tests. All the 
circumstances of the case — the findiiigs ob- 
tained from the physical examination of the 
ear and of the patient, and the effect upon the 
deafness produced by inflation with Politzer’s 
bag and with the Eustachian catheter — should 
be taken into account before fonning an opinion 
upon the probable seat of the lesion which has 
produced the deafness in any particular case. 

Vettibular system (semicircular ('anals ; 
(■nnalicular system). — We investigate the con- 
dition of tlie vestibular system with the? idea of 
diagnosing the extent of disease in the laby- 
rinth, especially in suspected purulent laby- 
rinthitis. The state of the vestibular reflexes 
often facilitates also the diagnosis of intra- 
cranial disease, whether secondary to ear mis- 
chief or not. Therefore the vestibular tests 
should be taken in all cases of nerve-deafness, 
and also in all cases of sus|>ected disease of 
the brain or spinal cord. 

Cochlear lesions are often accompanied or 
followed by changes in the semicircular canals. 
Probably, also, the converse is true, speaking 
broadly. But, at the beginning, either system 
may undoubtedly be affected independently 
of the other. 

If the stimuli reaching the nerve-centres 
from the semicircular canals of one side pre- 
ponderate over those from the canals of the 
other side, a sense of loss of equilibrium— 


vertigo or giddiness— is produced. Along wilA 
this vertigo there appears a deviation of tbe 
muscles of the body, including those of the 
eyes. In the eyes the deviation is converted 
into a peculiar kind of nystagmus, known as 
vestibular nystagmus. It consists of two move- 
ments, first a slow deviation of the eyeballs in 
one direction, followed by a rapid twitch of the 
eyeballs back again to their original position. 
These unequal oscillations follow each other 
rapidly, and, once seen, are unmistakable. 
A further peculiarity of vestibular nystagmus 
is that the nystagmus is exaggerated when the 
person turns his eyes in the 4ir^tion of the 
rapid twitch, and is diminished or abolished 
when he turns his eyes in the direction of the 
slow deviation. For this reason we speak of 
the nystagmus as being directed to the side of 
the rapid twitch. Thus, nystagmus **to the 
right ” means that the rapid twitch is directed 
to the right, and that the nystagmus is in- 
creased on turning the eyes to the right, and 
vice versa. 

This sign occurs in certain diseases of the 
labyrinth. If, for example, a sudden patho- 
logical blow, such as hsemorrhage or acute 
suppuration, destroys the vestibular end- 
organs on one side and paralyses their func- 
tion, then we find spontaneous vestibular 
nystagmus when wo examine the eyes. (See 
Labvuintft, Affkctions of.) 

Nystagmus and vertigo may also be elicited 
by excessive artificial stimulation of healthy 
semicircular canals by (1) rotation of the body 
(as children do in play) : (2) heating or cooling 
the external auditory meatus by hot and cold 
water ; and (3) galvanism. 

It is the first two methods which we habitu- 
ally employ in our clinical tests of the activity 
of the vestibular system. 

Vestibular reaction tests. (1) Rotation method, 
— The patient is seated, with his feet clear of 
the ground, on a rotating chair or stool. His 
eyes should be covered with shaded specta- 
cles. He is then rotated with the head erect 
in one direction at the rate of ten levolutions 
in twenty seconds. After ten revolutions the 
rotation is suddenly stopped, and the eyes at 
once examined. If the vestibular system is 
normal, there will be well-marked njvtagmiu 
affecting botii eyes with its direction * (i.o. 
the direction of the short twitch) toieanb Ike 
side from which the patient was rotated* 

The nystagmus lasts about thirty seooo^ 
and subeidea ^adually. Definite bat - 

cessive vertigo is experienced for a &w sMONHIi 


403 



EAR, EXAMINATION OF 


after the cessation of the rotation. It passes 
away before the nystagmus disappears. 

T^en we wish to ascertain the condition of 
the semicircular canals on the right side, we 
rotate the patient from right to left. On the 
other hand, when we wish to test the canals 
on the left side, we rotate the patient from 
left to right, and look for nystagmus to the 
left. 

We come now to discuss the effects of 
rotation (a) when the vestibular system of one 
side is ineH ; (6) when the vestibular system 
on both sides is inert. 

(а) When the vestibular systejji of one side 
is inert, the other being active, rotation from 
the diseased side will be followed by a feeble 
response, while rotation from the healthy side 
will be followed by a normal response. For 
example, if the right labyrinth is destroycjd 
or paralysed, rotation from right to left will 
have a feeble result, the nystagmus lasting 
only about 10 sec., and there being little or no 
vertigo. On the other hand, if we rotate the 
patient from left to right, the left labyrinth 
will be chiefly stimii]at<^d, and, if it is liealthy, 
a normal nystagmus lasting 30 sec., and accom- 
panied by vertigo, will be j^roduced. 

(б) When the vestibular system of hoik sides 
is destroyed, rotation to either side will pro- 
duce little or no nystagmus, and no vertigo. 

(2) Caloric nystagmus,- or lowering 

the local temperature of the external auditory 
meatus induces nystagmus and vertigo in 
health. When cold is employed the nystag- 
mus is directed to the oi)p()site side of the ear 
tested ; when heat is employed the nystagmus 
is directed to the same side. Cold, in the 
form of cold water, gently injected, or lun 
from a small douche can, into the ]n(;atiis, 
is what is generally employed. 

The great advantages of this test are that it 
is easily applied, and that it interrogates 
definitely only one car at a time. 

Meth ^, — ^After making sure that the meatus 
is not blocked with cerumen, granulations, or 
polypi, water at a temperature of about GS"" F. 
is slowly injected into the meatus of one 
ear, the patient being directed to turn his 
eyes meanwhile to the opposite side. At the 
fi^t appearance of nystagmus the injection is 
stoppM. In health, nystagmus will appear in 
about 30 sec., and is accompanied with mild 
vertigo. If the vestibular system is inert- 
as in suppuration of the labyrinth — ^little or 
no nystagmus appears even after prolonged 
syringeing. If, on the other hand, it is init- 
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able, as in neurasthenic conditions, the reaction 
appears early, and is severe, being accompanied 
with great vertigo, nausea, and sometimes 
vomiting. Should such an excessive reaction 
set in, the unpleasant symptoms may be at 
once checked by the injection of warm water 
into the meatus. 

After one ear has been tested, the other is 
likewise dealt with, but an interval of at least 
15 min. should elapse between the two tests. 

When the membrana tympani is perforated 
the caloric reaction appears quickly, because the 
cold water comes into direct contact with the 
wall of the labyrinth. 

Synopsis of results obtainable from the ves- 
tibular tests. — Both vestibular systems are 
healthy if — 

(1) Rotation to either side is followed by 

well-marked nystagmus directed to- 
wards the side from which the 
patient was rotated, accompanied 
by d(^flnit(?, but not severe, vertigo, 
and lasting about 30 sec. 

(2) C'Old w^ater in either meatus produces 

well-marked nystagmus to the oppo- 
sit(j side, accompanied by moderate 
vertigo (with water at a temperature 
of GS"" F. the reaction a})|)eaTS in 
about 30 sec.). 

(3) Hot water in either meatus induces 

similar results, but with the nystag- 
mus dir(‘cte(i to the same side. 

Both vestibular systems arc totally inert if — 

(1) Rotation to either side is followed by 

no nystagmus and no vertigo. 

(2) Neither cold nor hot water in either 

meatus induces nystagmus or vertigo. 

The vestibular system of one side is inert 
and the other healthy if (assuming the right 
side to be inert and the left to be active) — 

(1) Rotation from right to left is followed 

by feeble nystagmus lasting only 
about 10 sec., and not ac^companied 
by vertigo. 

(2) Rotation from left to right is followed 

by well-marked nystagmus lasting 
about 30 sec., along with moderate 
vertigo. 

(3) Cold water in the right external 

meatus does not induce nystagmus 
and vertigo. 

(4) Cold water in the left external meatus 

does induce definite nystagmus and 
vertigo. 

(5) The same holds good of hot water. 

When the reactions are delayed, shortened, 
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and imperfect, although still present, a partial 
destruction of the vestibular system may be 
diagnosed. This is especially common in old- 
standing labyrinth lesions affecting hearing in 
the first place. In functional and hysterical 
deafness, on the other hand, the vestibular 
reactions are, as a rule, normal. 

Dan M‘Kexzte. 

EAR, FOREIGN BODIES IN {see For- 
eign Bodies in the Ear). 

ECHINOCOCCUS (see Hydatid Disease). 

ECLAMPSIA, INFANTILE (see Convul- 
sions). 

ECLAMPSIA, PUERPERAL (see Puer- 
peral Eclampsia). 

ECTHYMA (see Impetigo Contagiosa). 

ECTOPIC GESTATION (see Pregnancy, 
Extra-uterine). 

ECTROPION («cc E yelids, Affections of). 

ECZEMA (including Ders^titis fronoi Ex* 
ternal Irritants)* — Eczema is not a disease of 
well-defined etiology. It is the name given to a 
superficial inflammation of the skin in which 
the papillary layer, and epidermis are eliiefly 
involved ; in which serous effusion, with the 
formation of microscopic or macroscopic vesi- 
cles in the epidermis is a marked feature ; and 
in which there is an irregular formation of the 
horny layer, called parakeratosis. The lesions 
occur in patches, are very irritable, and tend 
to recur. Eczema is, therefore, a catarrh 
of the skin, comparable to that occurring in 
the mucous membranes. 

The various lesions of eczema can be pro- 
duced by the application of certain irritants 
to the skin ; it is not certain, however, whether 
similar lesions can be produced by toxins cir- 
culating in the blood. Cases in which we know 
the offending agent we label dermatitis,” 
prefixed by the name of the substance pro- 
ducing the inflammation (e.g. formalin derma- 
titis), while we reserve the term eczema for those 
cases in which the etiological factor is unknown. 

We shall deal first with the forms of super- 
ficial dermatitis produced by external irritants, 
sometimes called dermatitis venenata, and then 
with what, by way of distinction, may be 
termed eczema proper. 

Dermatitis from External Irritants 
Etiologsr* — The skin is exposed to irritants 
of many Imds, which, for simplicity, may be 


divided into five groups : (1) Meohanioal. 
(2) thermal, (3) actinic, (4) chemical, and 
(5) bacterial. With the last group we shall 
not deal in this article, as it is consideied 
elsewhere under appropriate headings. 

The lesions produced by any of these irri- 
tants vary not only with the intensity of the 
irritant and the time that it is applied, but 
also with the susceptibility of the patient. To 
illustrate this last point, it is common know- 
ledge that in a group of french-polishers only 
one or two will develop a trade dermatitis 
while the rest remain immune, although equally 
exposed to the irritant concerned. 

The dermatitis from an irritant is usually 
limited to the area to which the irritant is 
a 2 )plied, and the inflammation subsides as soon 
as the irritant is removed. This is not always 
borne out clinically, betyiuse before the original 
irritant has been removed another may have 
appeared on the scene. Thus, in a case of 
moist dermatitis produced by an external 
irritant the discharge may act as an irritant 
and spread the inflammation beyond the limits 
to which the original irritant was applied. 

Pathology* — The effect of the application 
of an irritant is to produce a reaction of the 
skin in an effort to rid itself of the irritant, so 
that all that is visible to the naked eye, in the 
milder forms, is this reaction. The direct 
action of an irritant is only seen when the 
action is so violent or prolonged that actual 
destruction of portions of the skin occurs. 
Keaction in its mildest form consists of a 
dilatation of the papillary vessels, which pro- 
duces erythema, followed by some oedema of 
the papillary layer and of the mucous cells 
of the epidermis, together with a cellular 
exudate into the papillary body. This leads in 
the mildest cases to an imperfect comification, 
so that scaling occurs, or if the oedema is more 
pronounced small vesicles appear under the 
horny layer. When a more powerful irritant 
is appli^ the congestion and oedema are 
greater ; the area affected becomes intensdy 
red, hot, and swollen, and larger vesides or 
bullsB tend to form on the surface. 

The contents of the vesicles and bullss thus 
formed are found to be free from organism if 
cultures are taken early, but after a short timSf 
if the lesions are unruptured, staphyloooooi 
be found. 

S^pEiptoiiMitology. — Irritants extemi^ 
appUed may produce, apparently, a dermatitis 
in at least three different ways : 

1. If a fairly intense irritant is applied^ fol 
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inttonoe a mustard plaster, a uniform dilate* 
tioD of the papillary vessels takes place with 
an exudation of fluid into the epidermis and 
papillary layer, foUowed often by a cellukr 
exudation. As a result, this area becomes in- 
tensely red, and in the more severe oases pin- 
head vesicles or even large bullse appear on the 
surface ; these may rupture and give rise to 
** weeping.’^ The fluid which escapes is highly 
albuminous, and stiffens linen, or, if it is allowed 
to dry on the skin, forms thin transparent 
crusts. 

2. If a milder irritant is rubbed over the 
skin some of it will tend to lodge in the lanugo 
hair-follicles, and as these are the weakest 
points in the protective apparatus the lesions 
will start there. In this case j)inhead-sizcd 
red papules, usually surmounted by a minute 
vesicle, appear at the follicular openings ; they 
tend to aggregate into patches consisting of 
an erythematous base wnth numerous pajmles 
or papulo-veaiclcs scattered through it. The 

K tch may remain dry and scale freely, or may 
come converted into a weeping dermatitis. 

3. This group appears to arise mainly from 
the effects of damage to the horny layer by 
drying. In people who have their hands con- 
tinually in water, and especially if alkalis like 
soap and soda are added, there is a tendency 
for the homy cells to soften and take up water. 
If these are rapidly dried, especially by a cold 
wind or a hot fire, the cells tend to break away 
from their neighbours and expose the sensitive 
mucous layer; this is particularly liable to 
occur in the furrows of the skin. A subacute 
dermatitis is thus set up which may undergo 
the secondary changes mentioned above. 

These three processes give rise to what are 
usually called the primary lesions of eczema. 
The tot produces the erj^hematous type, the 
second the papular and papulo-vesicular ; the 
third, thou^ primarily of the chronic erythe- 
matous type, is so persistently associated with 
scaling that it may almost be classed as a 
piinu^ squamous type. A primary pustular 
is commonly described, but thou^ folli- 
cular pustules may develop from a non-bac- 
tdzial irritant, such, for instance, as a 1 -in-1,000 
perohloride-of-mercury dressing, they are usu- 
ally quite evanescent, while the pustules that 
rsist are of definite bacterial origin ; it is 
tter, therefore, to consider these cases as 
pyodermatoses. 

All these primary types may undergo second- 
ary changes. Thus, soding may occur {eczema 
efuamoetm) from improper formation of the 


homy layer (parakeratosis), or weeping {eczema 
rubrum) from rupture of the vesicles. Cn^ 
ing (eczema crustosum) is produced by drying 
of the exudate. Chronic oedema and cellular 
infiltration produce a thickening and rigidfity 
of the skin writh a tendency to produce cracking 
in the deeper furrows, especially on the palms 
and soles (eczema rimosum), or may produce a 
special form of thickening called lichentjica- 
tion, to be described later. In extreme cases, 
as a result of associated lymphatic obstruc- 
tion, a warty overgrowth of the epidermis 
(eczema verrucosum), or even an elephantiasis, 
may occur. Secondary infection with pyogenic 
organisms is an almost invariable accompani- 
ment of the moist forms, and here the crusting 
becomes much more pronounced (eczema vm~ 
petiginosum). 

1. Mechanical irritants. — The form of irri- 
tant which produces the most varied types of 
eruption is scratching and rubbing. Scratching 
causes erection of the hair-follicles, and as these 
offer an obstruction to the finger-nail their 
tops may be scratched off and a bloodstained 
crust form at these points ; further than this, 
linear scratches may be seen. In the more 
severe forms “ eczematization ” takes place, 
that is to say, numerous closely placed papules 
or papulo-vesicles form on a red base, the whole 
presenting a circumscribed patch either covereri 
with thin scales or moist and oozing. If the 
scratching is still continued thd affected skin 
becomes thick and dry, the surface has a 
tessellated appearance, due to the abnorjiial 
depth of the lines of the skin, and the red colour 
is rejdaced by a dark j)urplc ; this ^ttage is 
spoken of as lichenification, which is usually 
seen in the flexures of the knees and elbows, 
around the ankles or nape of the neck, but 
may develop at any site of irritation ; it 
is, however, generally localized. Eczematiza- 
tion may often be generalized — for instance, in 
the pruritus caused by i?ediculosis. The most 
severe form of skin damage resulting from 
scratching is the linear ulcer, seen chiefly on 
the lower extremities in those suffering from 
pediculosis vestimentorum, and very common 
during the War. 

2. Ibennal irritants. — The effects of heat are 
seen in bums and scalds. In both these con- 
ditions an intensive erythema is produced, 
which in the more severe cases is associated 
with blister-formation. The later stages are 
considered in the article on Burns and Scalds. 
toqueut exposure to less intense heat gives 
rise to a persistent erythema, followed by pig- 
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mentation, which often forms a curious wide- 
meshed reticular pattern. This is seen chiefly 
about the front of the shins in certain trades, or 
in old people who sit all day long in front of 
the fire, and is termed ephdis (or erythema) ah 
igne. Severe cold, beyond producing a tran- 
sitory hyperaemia, causes little or no superficial 
dermatitis, the changes being mainly of a vaso- 
motor disturbance. 

<3. Actinic irritants. — Light, whether the 
direct rays of the sun or from artificial sources, 
produces marked inflammatory changes in the 
skin. The direct sun’s rays produce the well- 
known eri/thema solare, which, when it subsides, 
leaves behind pronounced pigmentation of the 
exposed areas. In the more severe cases, and 
especially in certain susceptible individuals, 
blistering occurs. Exposure to the sun for 
prolonged periods may lead to degenerative 
skin changes, with atrophy, pigmentation, 
telangiectases, and warty formations, the last 
of which may become epitheliomatous. This 
type of skin is seen in white people who have 
spent years in the tropics, and is often spoken 
of as “ tropical sldn.” It does not appear to 
occur in the dark races, presumably owing to 
the protective action of their pigment against 
the sun’s rays. Much more severe dermatitis 
is produced by X-rays and radium {see Debma- 
TITIS, X-kay). 

4. Chemical irritants. — These are respon- 
sible for by far the largest and most important 
group of superficial dermatoses, a group which 
j)robably includes a large number of cases in 
which the irritant cannot be found and which, 
for the sake of convenience, we classify under 
the term ecxema. 

The very numerous chemical agents capable 
of producing a dermatitis may roughly be 
divided into five classes ; (1) Animal irritants, 
(2) vegetable irritants, (3) medicinal agents, 
(4) substances U8(id in trades, (5) decomposed 
body secretions. 

(1) Animal irritants, — The bites and stings 
of insects scarcely come into our group of 
“ eczematous ” dermatoses, and the only in- 
sects which produce tliis type of lesion are 
certain caterpillars, mainly of the hairy type, 
such as the “ woolly bear ” in this country and 
the caterpillar of the “ brown-tail moth ” in 
certain parts of America. Some people are very 
susceptible to these insects, and the lesions are 
probably produced by the hairs, which bear 
an irritant that penetrates the skin ; in fact, 
the mechanism is the same as in the stinging- 
nettle. In some cases an urticarial reaction is 


produced, in others an acute erythematdui 
dermatitis. 

(2) Vegetable urttonto.— Plants act as iiri" 
tants in two ways, either by perforating the 
skin with their fine bristles, e.g. the sringing- 
nettle, or by the contact of their juices, which 
contain an irritating oily substance that dis- 
solves in the sweat. In the former case there 
is usually an urticarial reaction, nettle-rash, 
which is familiar to everyone ; in the latter 
an cr 5 rthematous dermatitis of varying inten- 
sity is caused. The plants which produce 
the most violent dermatitis are those of the 
rhus (or poison ivy) group, which are not 
met with in Britain. The action of this 
poison on the skin is closely comparable to 
that produced by mustard gas ; some persons, 
however, have a distinct predisposition to be 
attacked. The parts chiefly affected are the un- 
covered parts of the body — ^the face, hands, and 
forearms — but in the more severe cases the 
moist parts of the body are attacked, even 
when protected by clothing ; thus the genitals, 
axillfie, and flexures, and even the whole body 
may be affected. In mild cases a simple ery- 
thema is produced, associated with a good deal 
of itching, and followed by desquamation and 
transitory pigmentation. In the more severe 
cases an intense erythema occurs associated 
with oedema of the subcutaneous tissues, so 
that the face, and especially the eyelids, be- 
come much swollen. Vesicles and bull® de- 
velop on the affected areas, and these may 
rapture and produce a weeping or crusted 
dermatitis. Barely, necrosis resulted. In 
these cases the patient complains of severe 
burning of the skin, followed later by itching. 

The plant that most often causes dermatitis 
in these islands is the Primula obcanica ; but 
other varieties of the primrose, and other 
plants, among them Daphne mezerium^ oleander, 
rue, parsnip, daffodil, and chrysanthemum, may 
act in the same way. The dermatitis is the 
same as in the case of the rhus group, but 
usually less severe, being generally confined to 
the exposed parts and taking the form of an 
erythematous or vesicular dermatitis. Hand- 
ling plants is not always necessary to the pro- 
duction of a dermatitis, for very susceptible 
persons may be affected in this way siniply 
by entering a room containing a jsrimula. The 
handling of certain woods, such as teak, satia* 
wood, and ebony, may also produce a simain 
reaction. 

(3) Medicinal agents, — ^It is not only 
stemoes used in medicine as coimtet-ixittiMMlI; 
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such as cantharides, mustard, and croton oil, 
that set up dermatitis, but many others also, 
such as sulphur, chrysarobin, mercury, and 
iodoform. (See Drug Eruptions.) 

(4) Chemical agents used in trades.— The 
commonest of the many forms of dermatitis 
met with in trades is that due to the excessive 
use of soap, soda, and water, the so-called 
“ washerwoman’s eczema,” Tliis, as has been 
explained above, is probably largely due to 
the effects of rapid drying, rather than of the 
direct action of the soap and water. The 
lesions are more or less circjumscribed patebes 
of dermatitis, either of the dry squamous or 
of the papulo-vcsicular type, on the backs of 
the hands and forearms, or they may take tin* 
form of deep cracks in the neighbourhood of 
the nails or a deep-seated vesicular eruption 
of the fingers and hands. This kind of der- 
matitis is most likely to occur in the winter, 
and clears up when the weatlu^r g<‘ts milder. 
Becurrences are veiy' common, unl(‘s.s the co 2 h 
dition is dealt with at once and preventive 
measures arc taken, and eacli attack is usually 
more extensive than the previous one. Eventu- 
ally the dermatitis may cease to be local and 
lesions may appear on other parts of tiic skin, 
as, indeed, may occur in dermatitis from any 
local irritant. These disseminated cases will 
be considered later. 

Similar types of eruption are met with in 
grocers and bakers— it is thought from handling 
sugar and fiour, though in bakers heat is prob- 
ably an imjK)rtant factor ; in french-polishers, 
photographers, dye- workers, and in many other 
trades. Workers engaged in handling explo- 
sives are liable to a special type of acute vesi- 
cular dermatitis of the hands closely simulating 
dysidrosis or cheiropompholyx. Constant con- 
tact with petrol and paraffin oil leads to a 
chronic follicular hyperkeratosis of the hair- 
follicles of the parts affected, and a similar 
condition may occur in tar-workers. In both 
these groups of patients there is a tendency to 
epithelial proliferation, with the formation of 
warty growths which may become epithelio- 
matous. 

(5) Decomposed body secretions , — Decomposed 
sweat, urine, etc., may set up a dermatitis, 
usually of the erythematous type. This is seen 
in fat women under the breasts or in the folds 
of the groin, or in infants in the napkin region. 
An extensive erythema develops, the horny 
layer becomes separated, and a moist, intensely 
red, raw area results; this condition is com- 
monly spoken of as “intertrigo.” Friction 


undoubtedly plays a part in the production of 
these lesions, but they do not occur unless the 
parts are sodden by discharges. 

Dermatitis artefMta. — In connexion with 
dermatitis due to external irritants, it is neces- 
sary to give some acicount of self-inflicted 
eruptions. They are usually met with in 
hysterical persons, whose object is to induce 
sympathy, or in persons who arc endeavouring 
to seemre compensation or avoid some unwel- 
come duty. The hisions are produced by such 
means as friction, the application of strong 
acids or alkalis or of blistering fluids, or ol 
heat, or with the aid of a sliarj) instrument. 
Tliey may be erythematous or ulcerative ; 
tliey )uay be single or multiple ; and they are 
joiiud on part;S of the body e^isily accessible to 
the Jiaiids, and es])ecially to the right hand 
(except in left-handed people, where the re- 
verse is the (jase). Usually they are very 
cbariicteristic, especially when a liquid agent 
has been us(d. They liav<* sharp edges and 
the outliiKi is angular, milike that seen in 
any ordinary skin eruj)tion, and not infrequently 
irregular patches near the main lesions have 
just the character of spilt fluid. Dry aseptic 
sloughs are often present. It must further be 
noted that the artefact may be a lesion due to 
some perfectly innocent cause that is being 
kept o})en. 

in hysterical cases amesthesia of the palate 
is often present. 

Eczema Proper 

We have now to consider the group of 
catarrhal dermatoses wdiich, although pres(mt- 
ing cutaneous lesions similar to those described, 
cannot be traced to any definite irritant. 

Etiology and pathology.- The nature of 
these eruptions has long been in dispute. Are 
they produced entirely by an external irritant 
which has not yet been discovered, or are they 
due solely to the presence of toxins of a bac- 
terial or metabolic nature circulating in the 
blood-stream, or do both factors play a part 
in their production ? We have already noted 
that some persons arc more prone than others 
to a dermatitis produced by a known chemical 
irritant ; it is not unreasonable, therefore, to 
assume that certain persons may react patho- 
logically to irritants to which everyone is dafly 
and hourly exposed, such as the air, the sun, 
soap and water used for ordinary washing 
par|)OBes, even the friction of clothes. The 
probability is that most local “ eczemas ” are 
really the reaction of local areas of skin to 
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extremely mild irritants in those whose skin, to see how any external irritant comes into 
for some reason or other, is for the time being play ; it is to cases of this cliuM that a purdy 
in an abnormally sensitive state. The possible internal cause such as those mentioned had 
causes of such predisposition are numerous, \yeen assigned. Further knowledge of the 
but nothing very definite is known about them, chemical processes occurring in the body is 
and it is impossible, therefore, to dogmatize, necessary for the solution of this difficulty. 
Local predisposition may bo brought about by The anatomical changes in the skin have 
a previous dermatitis, for it is well known that already been described. 

an area once affected is very liable to subs«‘- Symptomatology. — It has been customary 

quent attacks, no matter what the cause of to descjribe eczemas as acute and chronic ; but 
the first attack. Abnormalities of the skin these terms are very loosely used, and in prac- 
and its secretions are potent predisposing ti<5e one meets with every degree of intensity 
causes. Thus patients wdth xerodermia, in and persistcnc'c of eczematous lesions, so that 
which there is a virtual absenc(i of sweat and it is difficult to lay down any hard-and-fast 
sebaceous secretion, arc very liable to “ eczema- rules for such a division. It is better, there- 
tous ’’ eruptions. Hyperidrosis, in which there fore, not to lay too much stress on this classi- 
is excessive sw(jat secretion, and seborrhoea, in fieation. 

which there is an excessive sebaceous and The lesions of eczema are similar to those 
sweat secnjtion, may predispose to attacks of desc.ribed in the first section of this article. As 
eczema. Circulatory disturbance, such as vari- tliey are so varied, they will be described as 
cose veins or chronic vascular stasis, me,t with they occur in the regions most frequently 
in the lower extremities in middle-aged and old affected. 

])eoplc, are a frequent })redisposing cause of th(' Face and scalp. — In infants a vesicular or 
chronic e<*zemas of the legs. Various toxic papulo-vesicular eczema of the face and scalp 
(jonditions such as gout and rheumatism : is common. It is generally met with between 
digestive disturbances such as constipation and the sixth and eighteenth months, and tends to 
dys])epsia ; deficient elindnation, as in nephritis ; last about six months. Most commonly it 
chronic infections such as pyorrhoea and ton- begins on the cheeh, and spreads rapidly, in- 
si liar sepsis ; and alcoholism, hav(‘. been con- volviug the whole face and scalp. It is in- 
sidered responsible for some cases. tensely irritable, and the irritation appears to 

Disturbances of the nervous system have also come on in attacks, during which the child 
been held by some to predispose to eczema ; endeavours violently to rub or scratch itself, 
among these may bo mentioned teething in As a consequence of rubbing, the vesicles rup- 
infants, uterine troubles, and the neuroses pro- tureand “weeping” ensues ; secondary infection 
duced by sliock, worry, and overwork. follows and, as the secretion dries, the lesions 

Tliere is a distinct tendency for local eczemas become covered wdth crusts. Occasionally the 
to spread to other j)arts of the body ; this weeping is not a pronounced feature, and a 
is even observed in cases w^herc the original scaly erythematous dermatitis occurs. The 
dermatitis was produced by a known irritant, cause of this condition is not at all clear. It 
It is possible that in these cases we have to has been attributed to improper feeding, 
deal with an acquired hypersensitiveness, an teething, etc., to seborrhoea, and also to ex- 
anaphylactic phenomenon. It is clear that in temal irritants such as soap and water used 
such patients the conveyance of secretion from carelessly. None of these explanations covers 
an eczematous patch to a healthy area of skin all cases, but, whatever may be the origin, there 
may determine a fresh 2 )atch of the disease, can be little doubt that the lesions are spread 
whereas such a fresh patch could not be so by rubbing and scratching. The ohudren 
produced in another individual. This, of affected are nearly always lobw^ and other- 
course, proves nothing in those cases in which wise healthy, and they are quite as often 
some form of predisposition has to be invoked breast-fed as bottle-fed ; and almongh most of 
to account for the initial attack, but when it the cases occur at the teething agCi many 
occurs in association with a dermatitis of begin earlier. 

known artificial origin the presence of an In rather older children, during the first 
acquired hypersensitivenesB is at least probable, the first half of the second decade, amall oir« 
Even when possible cases of hypersensitive- cumscribed patches of scaly eczema are 
ness have been excluded, we are left with a quentiy seen about the face. These o aaee an 
certain number of cases in which it is difficult probably due to improper drying oi the fatej 
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either after wsusbing or more commonly in 
pfttieiits who dribble or have running noses, 
though streptococcal infection may be respon- 
sible for some cases. They are common in 
children ^th adenoids. The term pitynasis 
simplex is sometimes applied to this condition. 

Ill adult life the most common forms of 
ecsema of the face and scalp are of seborrhcnic 
origin, and are considered under Sebobkh(E1C 
Dermatitis, but, apart from these, the erythe- 
matous t3rpe is not uncommon. It is more 
frequent in middle-aged and elderly persons, 
but may occur at any time of life, and is very 
frequently secondary to eczematous lesions 
elsewhere, particularly to an infected eczema 
of the leg, though cases may o(;ciir in which 
there are no other skin lesions. Usually acute 
in its onset and course, it is liable to recurrence. 

In some cases the patient may wake up one 
morning and find the whole face red and swollen, 
the eyelids intensely oedematous and difficult 
or impossible to open. 'J'he scalp is rarely at- 
tacked, but often the dorsa of the hands and 
forearms are afiected simultaneously, and occa- 
sionally almost the whole body may be in- 
volved. Cases of this type usually run a fairly 
rapid course, the oedema and redness subside, a 
dry scaliness supervenes, and the skin returns 
to the normal. Occasionally the condition per- 
sists, the skin becoming dry, thick, and rigid, 
and the creases very pronounced. In more in- 
tense cases vesicles and bullas may form and 
a moist dermatitis super^'cnc ; secondary in- 
fection then occurs, and in such cases con- 
dition generally takes longer to subside. Often 
the onset is less acute, red patches forming 
which gradually spread and involve the whole 
face. There is a great tendency for eczema of 
these types to recur. 

Another form of ec.zema is a papular or 
papulo-vesicular eczema which occurs in the 
centre of the forehead, chiefly in seborrhoeic 
males or those who jierspire freely. In most 
cases it is accentuated, if not induced, by the 
pressure of the hatband, and is predisposed to 
by the too rigorous use of soap and water. 
Sometimes it is associated with rosacea. 
Probably it is not a true sebonhocic dermatitis. 

The scalp is rarely the seat of true eczema, 
except in the infantile form described above. 
This is probably due to the protective effect 
of the hair, and is a strong argument in favour 
of the external-factor theory of eczema. 
Piactioally all the acute inflammatory derma- 
toses of the scalp are either seborrhoeic or are 
impetig^ous — ^that is to say, of bacterial origin. 


The eyelids are not infrequently the site ot 
a chronic erythematous eczema, which is re- 
sistant to treatment and recurrent. 

The so-called eczema of the ears is generally 
an impetigo. 

Upper limbs.— The hattds and forearms are 
the areas of the body the most commonly 
affected, doubtless because they are more liable 
to injury. The most common form is a papulo- 
vesicular eruption on the back of the hands 
and wrists which tends to occur in circumscribed 
patches. These lesions generally weep fairly 
profusely, the weeping coming chiefly from 
scattered, raw, pitted areas, from a pinhead 
to a lentil in size, scattered through the patch. 
Secondary infection is the rule, and there is a 
great tendency for the patches to spread by 
direct extension, and for fresh patches to occur 
not only in the neighbourhood but in more 
distant parts of the body, probably by the 
mecihanism already described. In this type the 
palms usually escape. 

The acute eTythematous type, involving the 
back of the band and the whole forcann up 
to or extending a little above the elbow, is 
met with often in association with a similar 
(jondition of the facC; and behaves in the same 
manner. 

Chronic scaly patches with little or no under- 
lying redness are also commonly seen, especi- 
ally about the hiucUes, Such patches occur, 
too, in the hollow of the palm, and are of a 
very chronic type, often leading to considerable 
thickening of the horny layer of the skin and 
deep Assuring in the creases of the palm (eczema 
rimosum). 

The acute vesicular type is seen in its most 
extreme form on the palms (and soles) and l)e~ 
tween the fingers. It occurs in patients with 
excessive sweating of the palms, and was at 
one time thought to be due to blocking of, 
and consequent cyst-formation in, the sweat- 
ducts. It is characterized by the a])j)ear- 
ance, beneath the liomy layer, usually rather 
suddenly, of sago-like bodies, which tend to 
run together and form clear blisters. Owing 
to the thickness of the homy layer, sponta- 
neous rupture does not oc^cur, but the blisters 
as a rule become ruptured by friction. Second- 
ary coccal infection is the rule, and, as many 
of these vesicles become infected before rup- 
ture, lymphangitis and lymphadenitis are not 
infrequenUy seen, while they are rare in other 
infected eczemas. This variety is probably 
identical with the condition known as dysi- 
drosis or cheiropompholyx. 
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The flexures of the elbows and axiUw are ^inted out above, this type is esDOMdGbu^ ^ 
subject to a persistent type of eruption which likely to be complicated by leeions in otM 
begins as an erythematous eczema and subse- parts of the body. 

quently tends to weep freely. This variety is The feet may be the site of an acute 
considered by many authorities to be of sel^r- vesicular eczema in the same way as the 
ihoeic origin. In eczema of the axilla there is hands, and in fact are often attacked simul- 
a tendency for furunculosis to develop. taneously. 

Tnink. — ^Eczema on the body, apart from The nails. — The nail matrix may be involved 

seborrhceic dermatitis, and that pr(^uced by in eczema. The nails become tMckened and 
definite irritants such as sulphur or scratch- rough, and irregularly formed nail substance 
ing, is comparatively rare as a primary lesion, grows beneath the free edge, 
though the trunk is frequently aflected in the 

more generalized forms. The nipples are, how- Diagnosit. — Diagnostically, the eczemas, 

ever, not seldom attacked, the weeping variety including the dermatitis due to external irri- 
being most common. This is most frequently tants, fall into two main groups, the dry and 
seen in nursing mothers. Strictly, it is a the moist, but this division is not always a 
dermatitis of external origin. clear-cut one, as both conditions may be pre- 

Genitals and anus. — The warm moist areas sent simultaneously, 
of scrotum, vulva, and anus are not infrequently The acute erythematous type, especially on 
the seat of a very intractable form of eczema, the face, may have to be distingiushed from 
On the anus and vulva lichcnification is com- erysipelas. This latter condition, however, 
inon, and the lesions are really traumatic, and spreads more or less slowly from one spot, has 
secondary to pruritus. On the scrotum the a sharply defined margin, and is accompanied 
eczema is normally of a scaly erythematous by high fever, while the former usually corn- 
variety with superficial fissuring, but in many mences simultaneously in several places, or 
cases weeping occurs. Intense itching, especi- may even involve the whole face at once ; the 
ally at night, is the most pronounced sjnuptom edge is not sharply defined, and if fever is 
in all these cases. present it is usually quite slight in amount. 

Lower limbs. — The legs are very frequently Acute giant urticaria of the face can be dis- 
the site of a troublesome eczema which occurs tinguished by the absence of redness ; erythema 
chiefly in middle-aged and old people, or at simplex by its more general distriWtion, its 
any rate becomes progressively more common transitoriness, and the absence of oedema ; 
as age advances. It is associated with chronic erythema multiforme by its tendency to occur 
vascular stasis ; when seen in young adults, in small circular lesions, rarely larger than a 
it is nearly always the accompaniment of vari* florin, with no proneness to the formation of 
cose veins, and hence has been called ** varicose diffuse patches, by its marked infiltration, and 
eczema.” The lower third of the leg is usually by usually beginning on the extremities, 
the starting-point. The attack begins in one The sQuamons lorms have in the first place 
of two ways: either as an abrasion, which be- to ho Bepskiated honi seborrhosic dermatitis. It 
comes infected, a spreading dermatitis result- must be borne in mind that this dermatitis is 
ing, often assisted materially by the dressings a form of eczema ” as defined above, and 
applied ; or as a small dry scaly j>atch which that it is only on account of its bacterial origin 
is intensely irritable and is scratched by the and its sj>ecial characters that it is not con- 
patient and infected. This scaly j)atch sug- sidered under that heading. How it differs 
gests a parasitic origin, and by some authorities from squamous eczema may be seen from 
has been considered seborrhceic. Once the the article on the subject. The iingworms 
condition has started, scratching, dressings, are diagnosed by their sharply defined scaly 
stockings, etc., tend to spread the infection, margins with a tendency (in most forms) to 
and any secondary variety of eczema may result, clear in the centre, by the fin di n g of ths 
Most often it is of the weeping type, generally offending fungus in the scales, and by tho 
in an extremely septic condition. Ulceration of a rapidity with which they clear up und e g. ■ 
very chronic character frequently occurs. The certain specific antiseptic remedies. A speoiil 
condition starts on one leg, but usually the other form, groin ringworm, is differentiated by its 
is very soon attacked, probably from contact sharp edge and slow sprei^ by its tendeni^ 40; 
in bed, and in the advanced cases a more occur symmetrically on either side of ibiS fetijfiy 
or less symmetrical distribution is seen. As and by the presence of the epidennopli^kS|h^ 
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fungus in the scales. Pilyriasis rosea can be often require to be ezimined, as the fungus is 
distinguished hy its more or Jess acute and not always found readily. 
generSized onsets by its distribution chiefly Ringworm fungus also produces a very 
on the upper part of the trunk and amis, characteristic Assuring “ eczema ” between the 
hj the oval shape of the lesions, which are toes, generally between the little toe and ife 
pinkish in colour, and by the curious collarette neighbour, and usually bilateral. As a rule it 
of scales, with the free edge directed inwards, is possible to make the diagnosis at sight, the 
attached about a millimetre from the edge of thick sodden epidermis surrounding a crack in 
the patch. Psoriasis, when occurring in iso- the interdigital angle being characteristic, but 
lated patches, may be difficult to distinguish the fungus should always be searched for. In 
from some very chronic eczemas. In psoriasis both these groups of cases the fungus usually 
the sites of predilection are the knees and found is the Kpidermophyton inguinale. 
elbows, and often a liistorv of a tyi)ical attack It must not be forgotten that the i)araaite8 
may be ot)tained. Itching is generally absent of scabies and pediculosis may produce “ ecze- 
or riight, in contradistinction to eczema. Even matoiis ** lesions, and it is necessary, therefore, 
the smallest papule has a scale on it, and then*- to exclude their i)resence. In both cases the 
after scales are laid down from below upwards, main lesions are scratched papules, and the 
like the slates on a roof, and can bo removed (‘czematous lesions, when present, arcj mixed 
entire, leaving a dry shiny surface. The scales up 'with them. In scabies we find acarine 
of eczema are mu(?h more irregularly laid, and burrows on one or more of the following sites, 
if removed sonu'. oozing generally occurs, viz. tlu^ genitals, wrists, between the fingers. 
When the typical discoid lesions of })Soriasis are the anterior axillary fold, the elbows and knees, 
present no difficulty can arise. Lichen planus, and the feet, and the scratch-papules form 
in its scaly form, can b(‘ distinguished by th<* around these burrows ; except in children, the 
presence of the small, angular, purplish or face and neck usually escape. In pediculosis 
lilac-coloured ])apules wliich sunound the scaly vestinumtorum the scratch-marks are mainly 
patches, by the absence of moisture of the visible on the shoulder, back, and around the 
lesions, and by the presence of j)atches on the waist, while in the pubic variety tliey are 
mucous membranes. limit^ to the pubic, chest, and axillary re- 

The moist eczemas have to be distinguished gions. In the former variety the pediculi or 
irom impetigo contagiosa. It is not always easy their nits may be found on the undervest, in 
to determine whether a moist derjuatosis is a the latter on the affected hairs. Pediculosis 
primary eczema or a ])riniary impetigo. A capitis is often responsible for eczema of the 
moist eczema, when much infected and crusted, scjdp and neck, wliich is generally an eczemu- 
is often spoken of as an " impetiginized tized impetigo. The diagnosis is settled by 
eczema, and similarly when the lesions of an finding numerous nits on the liair and by the 
impetigo run together and form crusted plaques }»resence of pediculi on the scalp, 
we speak of an eczematized “ impetigo. Prognosis. — The prognosis of dermatitis due 
The diagnosis of imjietigo may be made by the to known external irritants is usually good, the 
presence of isolated thin-walled blisters or small dermatitis rapidly subsiding under appropriate 
circular crusted lesions, by the rapidity with treatment as soon as the cause ceases to oper- 
which they clear up under simple antiseptic ate. Some individuals, however, develop a 
treatment, and by the absence of the papulo- generalized hypersensitiveness, and in these 
vesicular lesion so (characteristic of eczema, cases the eruption may persist. It is wise, 
The vesicular eczema of the hands and feet therefore, to give a cautious prognosis, 
must be differentiated from ringworm. Bing- The facial eczemas in infants are usually 
wonn fungus has been found in a large number persistent, and not infrequently take several 
of these cases recently, and it is necessary months to subside even under the most careful 
always to be on the look out for the fungus, treatment ; if they are neglected they may 
All localized symmetrical cases should be be complicated by a most troublesome form of 
suspected, but even the acute symmetrical chronic skin sepsis. Eczema of the leg in 
cases should not be overlooked. The diag- people past middle age is also a very chronic 
nosis can only be made by removing portions affection, and, though it is comparatively easy 
of epidermis from the edge of the vesicles and to get it well with rest and appropriate local 
examining them for mycelial filaments in liquor treatment, the tendency to recurrence is very 
potaasflB mider high power. Several specimens great. All eczemas tend to recur, and this is 
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particularly true of the er 3 rtheinatous type on 
the face. The chronic fissuring eczemas of the 
palm and the scrotal eczemas are very resistant 
to treatment. 

Treatment. Ptophylactio. — ^When the der- 
matitis is due to a known irritant, this must, of 
course, be avoided as far as possible. That is 
not always possible in occupational dermatoses, 
but in the severer recurrent forms it may be 
necessary for the sufferer to change his occupa- 
tion. Short of this, local protection may be 
afforded by the wearing of gloves, veils, etc., 
together with scrupulous care in removing the 
irritant after work, while strong additional 
irritants in the shape of soda and alkaline 
soaps are carefully avoided. In the dermatitis 
caused by the too free removal of oil from 
the skin, as in ** washerwoman’s ’* dermatitis, 
the application of cold cream or a dilute gly- 
cerin preparation after drying the hands will 
be found of great benefit. Eczematous sub- 
jects must protect themselves from the cold 
wind, the hot sun and the fire, all potent ex- 
citing (sauscs. If a particular jJant is the 
possible cause of the trouble, it should bo 
removed from the house. 

Local treatment. — The cause having been 
removed, the main factors in treatment are 
rest and protection of the affected areas. The 
use of soap and water, especially the former, 
is for tlie most part contraindicated. It may 
be necessary to use w^ater for bathing off crusts, 
etc., and provided a protective substance is 
applied immediately, little harm will be done. 
Protective agents have to be varied according 
to the variety and intensity of the infiammation. 
In acute inflammations wc have generally to 
content ourselves with lotions, with or without 
dressings, as grease is badly tolerated. The 
lotions most frequently employed are cala- 
mine and lead. Calamine lotion is a sus- 
])ension of 5 per cent, each of prepared cala- 
mine and zinc oxide in water ; it is usually 
applied at frequent intervals without a dress- 
ing, the powder deposited on the skin when the 
water evai)oratcs forming a protective layer. 
It has the disadvantage of drying the skin 
rather too much, but this can be avoided by 
the addition of 3 per cent, of glycerin. It is 
found advisable in some cases to reduce the 
powder content down to as little as 1 per cent, 
of each ingredient. This type of lotion is most 
suitable in acute erythematous cases, and those 
moist cases in which the discharge is slight 
and there is little secondary infection. Lead 
lotion is a 2-5-per-cent, solution of the liquor 


plumbi subacetatis fortis (B.P.) in distOlad 
water, and is generally applied on lint or linen 
constantly kept moist wi^ it. Rectified spirit 
2-3 per cent, may be added if it is denred 
to increase the rapidity of evaporation. Lead 
lotion protects the oozing surface by producing 
an insoluble albuminate of lead. It is most 
valuable in moist cases without much second- 
ary infection. If it produces too great a dry- 
ing effect it may be made up with milk instead 
of water. When much sepsis is present, and 
the lesions are very moist, it may be better to use 
a stronger antiseptic, Perchloridc of mercury 
1 in 4,000 is very satisfactory, and acriflavine 
1 in 1,000 is very useful, though it has the 
disadvantage of being a bright yellow colour. 

Once the acute stage has subsided it is usually 
advantageous to resort to an oily preparation, 
as there is a tendency to cracking of the sur- 
fa(*.e. First preparations containing a mixture 
of oil and water may be used for the cooling 
effect of the water and the emollient effect of 
the oil. The preparations most useful at this 
stage are the linimentum calaminse (B.P.C.), or 
one of the numerous zinc or cold creams. If 
it is undesirable to use calamine or zinc oxide, 
the ordinary linimentum calcis, with any ap- 
propriate medicament added, is useful. At 
this stage, ichthyol is very valuable, used in 
5-10 per cent, strength, or, if there is much 
itching, carbolic acid 1-2 per cent., or creosote 
in the same strength, may be add^. A little 
later the use of water can be given up and oils 
or ointments substituted. These can be ob- 
tained in any consistence, either as a liquid 
oil, or in the linimentum calamines composi- 
tion (B.P.C.), or as an ointment which lique- 
fies on the skin, as ung. zinci, or of firmer 
consistence, as Lassar’s paste. The zinc oxide 
type of preparation, consisting of zinc oxide and 
starch 50 per cent., and soft paraffin 50 per 
cent., is the most useful basis for the applica- 
tion of medicaments, as it forms a firm dressing 
when spread on linen or lint ; it is, however, 
not suitable if there is much discharge, for it 
tends to dam back secretions and not infre- 
quently to spread the dermatitis. In chronic 
dry cases it is invaluable. 

When an eczema has reached this chronic 
dry, or only very slightly moist, stage and will 
not disappear under simple protective dreee- 
ings, it is necessary to use mildly irritatiM 
applications for stimulation.” SaUoylio aoia 
is most frequently employed, as it is antiseptio» 
keratolytic, and lightly stimulant in its actioii.} 
it is used in 1-3 per cent, strength. 
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Agents are coal tar 1-6 per cent., oil of cade 
6-10 per cent., pyrogsllic acid 1-2 per cent. 
(or, better, the Oennan preparation Leni- 
g^ol 6-10 per cent., when obtainable), or 
chiTBarobin 1-2 per cent. In rases which re- 
sist these more active agents, radiotherapy is 
the best treatment ; a dosage of S Sabourand 
pastille at a single sitting is recommended. In 
some cases, especially the pruritic ones, ap- 
plications of the mercur}'- vapour (Kromayer) 
lamp give excellent results. 

Chronic weeping cases, if not very septic, are 
best treated by painting tJie surface daily with 
1-2-per-cent, silver nitrate dissolved in sp. 
UBtheris nitrosi, afterwards covering it with lint 
soaked in lead lotion or with zinc paste. 

In chronic septic cases it is necessary to n*,- 
movc the crusts. This may be done by soaking 
in warm water or warm oU, or, in cases where 
they are very thick or adherent, by the appli- 
cation of starch-and-boric-acid poultices. After 
the crusts have been removed, zinc ointment or 
zinc paste containing a weak mercurial such 
as hydrargyrum ammoniatum or hydrargyri 
oxidum flavum 2-3 percent, should be applied. 

When there is much thickening of the lioriiy 
layer, salicylic acid is llie most useful api)liea- 
tion ; it can be used either as a past<^. or as a 
plaster. The eniplastrum salicylicum eom- 
positum (B.P.C.) is a useful preparation wldeli 
contains 20 per cent, of salicylic acid. 

Crude coal tar is a very valuable remedy in 
chronic non-septic cases. It is paint(Kl on over 
the affected area and allowed to dry, the sur- 
face then being dusted with talc powder to 
prevent the clothes from sticking to it. It 
forms a complete protective layer and i)rcvents 
movements of the skin, and is also an antiseptic 
and antipruritic. It should never be used 
in septic cases, as it prevents the discharge from 
escaping, but a certain amount of serous dis- 
charge does not appear to contraindicate its 
use. If it is to be applied over a very mobile 
part, such as the flexure of the elbow, it is 
advisable to use a splint. 

General treatment.— In the early stages of 
dermatitia due to a known irritant, little or no 
general treatment is required. If, however, in 
such a case, generalization occurs, the health 
Bufieis, and rest, regulation of the bowels, and 
appropriate diet are necessary, together with 
generu tonics. In oases of which the origin 
is doubtful, a careful examination is necessary 
to detect digestive disturbances or other func- 
tional irregularities. Diet should be light. In 
the more acute oases it may be advisable to put 
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the patient on a rigid milk diet ; in other cases 
sugars and starchy foods should be reduced to 
a minimum, and hot and highly-seasoned dishes, 
soups, shell fish, salted meats, and cheese for- 
bidden. Alcohol, strong tea, and coffee should 
also be stopped, and meals should be taken 
without much fluid ; half a pint of hot water 
night and morning, and half an hour before 
meals, may be recommended. An alkali such 
as sodium bicarbonate may be given after 
meals. Constipation must be dealt with cither 
by saline aperients or, in the more troublesome 
cases, by cascara, senna, aloes, or podophyllin. 
Intestinal fermentation may be met by the 
administration, three times a day, of salol 
or salicylate of bismuth 10-15 gr., ichthyol 
3-5 min., or menthol 1-2 gr., in gelatin capsules, 
01 liq. hydrargyri pcrchloridi 1 min. 

If gout is obviously present, alkaline waters 
or coJchicum sliould be given. 

In debilitated subjects cod-liver oil with or 
without malt is often of great value, while in 
ansemia iron or arsenic may be administered. 
In the more florid type of case vin. antimon. 
in 5-min. doses three times a day is useful. 

For the wealthy, spa treatment is often 
beneficial in the more chronic and recurrent 
cases, the waters of Aix-lcs-Bains, Harrogate, 
Strathpeffer, Coiitrexcville, Vichy, and Chel- 
tenham being most suitable for the gouty and 
florid tyj)os, while those of Spa, La Bourboule 
and Koyat are good for debilitated and anssmic 
jjatients. 

In acute cases, rest in bed is of great import- 
ance, not only for its sedative effect on the 
nervous system, but also because it protects 
the skin from tlie changes of temperature 
and ex]) 0 sure to various irritants. Sleep is a 
prime necessity in all cases, and this may neces- 
sitate the giving of sedative drugs to alleviate 
the irritation, and also of hypnotics. Of the 
former, bromides are the most useful, while in 
the latter, sulphonal, trional, and cjhloral 
hydrate may be prescribed, jf. H. Guay. 

ECZEM A M ARQ IN ATUM (seeliiNGWOBM). 

ELECTRIC DISCHARGES (see LlGHT- 
KiNG AND Electric Discharges, In- 
juries AND Death prom). 

ELECTRICAL REACTIONS. — The chief 
forms of electricity that have been used in the 
investigation of the electrical reactions of 
muscles and nerves are the galvanic and 
faradic currents. 

Normal reactions.- If a galvanic oaneiit 
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of a few milliamperes’ strength be applied to a 
healthy muscle by means of a small disc elec- 
trode placed in contact with the skin over it, 
the muscle contracts with a sharp twitch at 
the instant the circuit is closed, and then 
during the continued flow of the current 
through it appears quiescent. If the current 
be of sufficient strength, however, there may 
be another twitch at the instant its passage 
is discontinued. Those opening and closing 
twitches may bo obtained if either the kathode 
or the anode be used as the electrode over 
the muscle, for, although physiological experi- 
ments show that the kathode is the exciting 
electrode at the make of the circuit only, and 
the anode at the break only, it is impos- 
sible in the conditions that obtain in clinical 
muscle-testing to got absolutely unipolar 
effects underneath the .so-called active elec- 
trode. 

There are, therefore, four possible contrac- 
tions— the kathodal closure and the kathodal 
ojwning contractions, and the unodal closure 
and opoJiing contractions. Theses are usually 
designated by the abbn‘viations KCC, KOO, 
ACC, and AOC. They are not all obtaiiUHl 
with the same minimum stviuigtli of current, 
nor arc all of the same magnitude from a 
current sufficient to produce them all. The 
one most readily obtained is the KCC, and the 
order of appearance is KCC, ACC, AOC, and 
KOC. It is much more difficult to obtain the 
opening contractions than the clo.sing ones, 
and, for the former, jiainful currents are fre- 
quently required. It is <;ustoinary, tlierefons 
in clinical practice to pay attention to the. 
closing ones only. 

The active eJectrode may be ])luced on thc) 
skin over the muscle, or over the trunk of 
the nerve supplying it if the latter is near the 
surface. In the one case tlie responses con- 
stitute the muscle reactions, and in the other 
the n(jrve reactions. When the elecjtrodc is 
applied over the muscle the best results are 
obtainetl by placing it over the motor point, 
or point of entry of the nerve into the muscle, 
and it is probable that the stimulus usually 
reaches the muscle-fibres mostly by way of 
the intramuscular ni^rves, which respond more 
readily to the current than does the less excit- 
able muscle-tissue. The latter, however, is 
capable of direct excitation apart from nervous 
intervention, provided the duration of the 
current be long enough. 

If the faradio current be used as an excitant 
instead of the galvanic, a sustained contraction 


or tetany is produced in the musde during iittb 
time it is passing, instead of a make-and- 
break twitch. The ordinary faradio ourtent 
has a frequency of thirty to forty interruptions 
a second, and this tetany represents the summa- 
tion of a series of shocks sent into the musole 
in such quick succession that no interval of 
relaxation occurs between the individual con- 
tracjtioiis. If the interruptions be slowed down 
to one or two a second, separate contractions 
may be obtained. The faradic current prob- 
ably differs from the galvanic, therefore, chiefly 
in the short duration of the stimulus of its 
individual components. The galvanic excita- 
tion consists of a long wave stimulus, the faradic 
of a series of short waves. 

Abnormal roactioni. — A diminution in the 
excitability of the nerve and muscle may be 
observed in cases of fatigue, in the slighter 
degrees of peripheral nerve lesions, in the slow 
wasting of muscles due to chronic degenerative 
diseases of the lower motor neurones, in some old 
cerebral palsies, and in the wasting of muscles 
associated with disuse and with joint-lesions. 
An increases of excitability may bo found 
in the early stages of more severe acute lesions 
of the lower motor neurone, in some recent 
cerebral palsies, and, as a general rule, in 
many conditions accompanied by increase of 
the tendon reflexes. Simple quantitative alter- 
ations in the excitability occur, therefore, 
in many varied conditions. In their slighter 
degrees they are difficult to detect and may 
not be of much significance. 

More) important alterations are observed in 
what is called the reaction of degeneration. In 
this condition the excitability of the nerve 
to both faradism and galvanism is lost en- 
tirely ; the excitability of the muscle to 
faradism is also lost, but is preserved or even 
increased to galvanism. The contraction pro- 
duced by the galvanic current, however, is 
a slow, sluggish one, instead of the usual short, 
brisk twitch. Sometimes, also, it shows a polar 
change, so that the KW, instead of being 
greater than the AGC, is equal to, or less than, 
the ACC. Usually, too, a better contraction 
is obtained by placing the active electrode over 
the tendon end of the muscle rather than over 
the motor point. This last phenomenon is 
called longitudinal hyperexcitability, or the 
Umgitndinal reaction. It is due to the fact 
that, as the sluggish contraction zesolts from 
the direct stimulation of the musde-fibie, tUs 
stimulation, in the absence of nerve excito. 
bility, is likely to be more effective when 


415 



ELECTRICAL REACTIONS 


current traverses the whole length of the 
muscle. 

The development of these changes is often 
gradual, and it may be a week or ten days 
after the onset of the lesion before they are 
fully established. During this time the gradual 
loss of faradic and galvanic excitability in the 
nerve, and of faradic excitability in the muscle, 
may be preceded by an initial slight hyper- 
excitability for a day or two. The. reaction 
of degeneration may be regarded, therefore, 
as a syndrome coTTesi)onding to certain staga*^ 
in the affection of the muscle and nerve. If 
the lesion be more severe or progress still 
further, the galvanic excitability of the muscle 
diminishes and all response to both currents 
in both muscle and nerve is lost. 

According to the severity of the, lesion there 
may be stages betAveen sijnj>le quantitative 
diminutions of excitability and the com])Jet(i 
reaction of di^generation, and hence arise cases 
of partial reaction of degeneration. 'J'his term, 
as usually understood, refers lo conditions of 
response in which there is more or less pre- 
servation of faradic and galvanic excitability 
in the muscle and nerve., and c?vcn a hypisr- 
excitability in the muscle; wJiilc the coutrae- 
tions obtained by stimulating it with galvanic 
current show the qualitative changes, the slug- 
gishness, the polar changes, and the longitu- 
dinal hyperexcitability characteristic of the 
typical reaction of degeneration. 

The reactions of degeneration, complete and 
])artial, are obtained in those aff<*etions of the 
lower motor neurone that are acutf^ or sudden in 
onset. They are well seen, theridore, in such 
diseases as acute pobomyelitis and tlui trau- 
matic lesions of the peripheral nerves, but not in 
the slow degenijrative diseases of the lower motor 
neurone such as progressive muscular atrophy 
and other chronic spinal conditions, or degener- 
ative nerve-lesions, or primary muscular dys- 
trophies. In these affections electrical testing 
is more likely to reveal simple quantitative 
changes, a gradual diminution of faradic and 
galvanic response, ending finally, as the w'asting 
proceeds, in absence of all response. 

Certain special reactions have been described 
in different diseases, such as the myasthenic re- 
action, the myotonic reaction, Rich’s reaction. 
In the mytsttienic reaction, which occurs in 
myasthenia gravis, the faradic excitability can 
be quickly exhausted by repeated stimulation 
with a series of separate shocks, the galvanic 
excitability remaining unaltered. After a few 
minutes' rest the faradic excitability returns. 


The repeated stimulation of the muscle causes 
the same temporary exhaustion of it as does 
repeated voluntary use of it in this diwase. 
In the myotonic reaction, met with in conditions 
of myotonia, as for example in myotonia atro- 
phica, the (rontraction on faradic stimulation 
persists after removal of the stimulus ; that 
is, the muscles, once contracted, relax slowly, 
as they do in myotonia atrophica after volun- 
tary’ (contraction." In Rich’s reaction the KOC 
is obtained wdth abnormal readiness. It was 
thought to occur in cases of compression of 
nerves. 

The ordinary usiw of electrical muscle-testing 
are in the diff(irential diagnosis of functional 
and organic paralysis, and in the estimation of 
the extent and severity of the lesion in many 
cases of iower-motor-nenrone disease or injury. 
In those loAver-motor-neurone affections of 
acut(* or subacute onset in Avhich reactions of 
d(*gencration are liable to occur, such as polio- 
myelitis, traumatic lesions of the spinal motor 
nc‘rYo-roots, bracliial- plexus lesions, and })eTi- 
pheral nerve injuries, a knowledge of the pni- 
sence or absencje of alinornial electrical response's 
is ]»articulaiiy valuable and affords information 
for the early diagnosis of the extent of the 
affection and for an estimation of its prog- 
nosis. Mild cases of a facial i)alsy, for instance, 
may show no electrical change or only a slight 
quantitative alteration, intermediate cases a 
partial reaction of degeneration, severe cases a 
complete r(*action of degeneration, while still 
Avorse cases may give no electrical responstj 
at all. 

In till! electrical treatment of cases of paraly- 
sis of this kind, a knowledge of the electrical 
responses in t)ie affected muscles is of help in 
deciding wdiat current should bo used for their 
stimulation, and in estimating fi'om time to 
time their iirogiess. It is of great A^alui*, too, 
(‘Specially in periplieral nerve lesions, in de- 
ciding as to tJie advisability of nerve suture 
or other operativij procedure that may be 
necessary if th(> conductivity and excitability 
of th(‘ n(!rve ar(^ completely destroyed. 

Technique. — In the testing of reactions it is 
convenient to Jia\'e the two currents available 
in the form of a combined switchboard sup- 
plied with a galvanometer in the galvanic cir- 
cuit and a current reverser. In the unipolar 
or usual method of testing, the active electrode 
is a small disc which may have a make-and- 
break key in its liandle, and the indifferent 
electrode is a large flat one. The active elec- 
trode is placed over the motor point of the 
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muscle or nerve, the indifferent one on some dis- 
tant part of the body. In the bipolar method, 
which may be of value where the excitability 
is much diminished, the two electrodes are 
small ones and are jilared over the muscles and 
nerves to be examined. The electrodes and 
the skin underneath them should be well wet 
with saline solution or ta})-water, and the 
electrodes firmly and evenly i>re8sed on the 
skin during testing. 

The faradio current is emidoyed first, then 
the constant current. In using the latter it 
is necicssary to iiot<j the reading of the galvano- 
meter with \vhi<*h the contrac'.tion is obtained 
and the character of the contra(;tion, to com- 
jmre it, if possible, wdth that obtained from tlie 
corresponding muscle of the sound side, to 
contrast the effects of the kathode and anode 
as the active electrode, and to test for the 
longitudinal reaction. The examination must 
be carried out wdth the active electrode not only 
over the individual muscles, but also over the 
main nerve-trunk if that be acfcessible, and, 
in cases of nerve injury, above and below the 
site of injury if that be possible. 

The classical testing of electrical responses 
by the faradic and galvanic currents is open 
to objection on the ground tliat the use of 
these currents is lacking in scientific precision. 
The faradic current as produced by the ordinary 
induction coil is an uneven, irregular current 
with many varying factors in its composition. 
The results of testing with it are only roughly 
comparable in different cases, and no accurate 
differentiation of lesions can be made. To the 
galvanic current, as ordinarily list'd, it has been 
objected that the chief feature of the reaction 
of degeneration — namely, the slow, sluggish 
character of the contraction ~ is one the estima- 
tion of which dt'fiends on tlie i>ersonal obser- 
vation and experience of the examiner, heiict* 
the standardization of results is impossible. 

Various attempts have been made to intro- 
duce more scientific and accurate methods, as, 
for example, by the use of galvanic currents of 
measured .strength interrupted ])y mechanical 
devices instead of the induction coil current, 
and by the use of condenser dischargi^s through 
the muscles instead of faradic and galvanic 
cunents, in order to jiroduce contractions. As 
the duration of a condenser discharge is pro- 
portional to its capacity, it is possible by using 
condensers of different ca})acLties to obtain 
waves of short and long duration corresponding 
to the faradic and galvanic waves. 

The different capacities may be obtained 
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either by charging a set of suitable oondensen 
at a variable potential, or by using a series of 
different condensers charged at a constant 
]K)tential. The latter is the method that has 
been most used in clinical work. A testing- 
box containing a series of condensers of appro- 
priate capacities charged at a constant voltage 
is arranged so that an ascending series of 
ca})acitie8 can be discharged by means of elec- 
trodes through the muscles to be tested. The 
pr<^s<‘n(*c^ or abH(^nce of a contraction is alone 
what is looked for, and the minimal capacity 
required to produce it in the different muscles 
investigatcid is noted. They can thus be com- 
l)artHi with one another and with the normal. 

Notwithstanding the advantages claimed for 
condenser-testing, the old method still holds 
its owm. Its use has been established by long 
custom, and the correlation of its results with 
clinical data and their interpretation in clinical 
tonus are widely known, p ^ sounders. 

ELECTRICAL TREATMENT The appli- 

cations of electricity in medic>al treatment are 
very numerous, and it will be impossible to 
describe them here in detail. Some of the 
more important uses of the different forms of 
current electricity, and of static or frictional 
electricity, may be (jonsidfjred briefly. 

The forms of current electricity of thera- 
jHiutic importanc;e are the galvanic, faradic, 
sinusoidal, and high-frequency currents. The 
galvanic or cootinuout current is used for 
its effects on the tissues generally, or for its 
effects locally on some particular part of the 
body. For its mort'. general action it is used 
in tile full-length bath, in the four-cell Schn6e 
bath, or by means of ordinary electrodes in 
the methods of general or central galvanization, 
in which one elecjtrode is kept stationary on 
the buttocks or alKlomen and the other moved 
about over different parts of the body, so as 
to include large areas in the treatment. General 
applicjations of this kind are employed for their 
tonic and .sedative effects in various conditions 
— in anajmia, in debility or convalescence after 
acute illness, in constitutional diseases, in 
chronic sciatica, lumbago, or “ muscular rheu-. 
matism,’’ in multiple neuritis, sometimes in 
chronic cerebral palsies, and in neurasthenia 
and the insomnia associated with it. 

Localized applications are usually carried 
out by means of ordinary electrodes in stabSit; 
labile, or interrupted methods, or by the Md 
of small limb-baths with or without iaUipn^ ^ 
tions in the circuit. Stabile applicatkiiu% 
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which the electrodes are kept stationary and differences suggest the different values already 
the current passes evenly through the tissues, mentioned in the two electrodes, 
have a sedative nutritional effect, and are It is in the treatment of paralysed muscles 
used chiefly in painful sensory-nerve conditions that these stimulating shock effects and polar 
such as sciatica or brachial-plexus neuritis, or changes become of the greatest value. When 
in irritable motor conditions such as tics and the cummt is applitd interraptedly to a 
spasmodic movements of muscles. Labile and paralysed muscle or its nerve, it leads, unless 
interrupted applications, in wliioh the current the musc^le or nerve is too badly damaged to 
passes through the tissues inter niittently, have respond, to a series of contractions which tend, 
a more stimulating effect. They are used owing to the j)assive exercise they cause, to 
mostly in cases of flaccid palsy su(*h as occurs in promote the metabolism and maintain the tone 
poliomyelitis and peripheral -nerve lesions, and and nutrition of the muscle. Its use is more 
in the form of baths in various vaso-motor hojH'fuI in the affections of acute onset, such as 
affections such as Raynaud's diseas<^ or chi I- ])oliomyeIitis, where the nervous lesion is likely 
blains, or the <‘old, blue condition of the ex- to subside, than in the chronic degenerative 
tremities that frequently a(;companies jo\v<»r- wastings, such as progressive muscular atrophy, 
motor-neurone paralysis. where; it tends to increase. The interruptions 

In all these methods of treatment the kathode in the current, however, must not be so frequent 
as the active electrode is usually tlui more as to lead to fatigue of tlie musch?s or inter- 
stimulating and the anode the more sedative, fere with the j)roi)er rentiwal of their blood 
Anodal stabile galvanism is sometimes called su])])ly. 

sedative galvanism. The eler-trolytic ac^tion accom[)anying the 

The passage of a continuous current through jwssagti of the current through the body re- 
the body is accompanied by a inovcuncnt of suits in the accumulation of alkaline substances 
ions, comparable to tliat which takes place in suc*h as caustic soda at the kathode, and acid 
its jiassage through an aqueous solution of a substances like hydrochloric acid at the anode, 
salt, and it is possibh^ that tlie clnunical These substances are partly responsible for the 
changes associated with this ionic movement burning and n'dness of the skin that occurs 
may be resi)on8ible for the nuti itional results underneath th(? electrodes if proper precautions 
that are ascribed to galvanic treatment and are not taken, and they account for the caustic 
which show themselves in mildly stijnulant or action of the j)oles, and especially of the 
sedative effects, or what are sojiietimcis called kathode, in electrolytic treatment for the 
the “ refreshing ” effects of the current on the; removal of hairs and nsBvi. In this treatment 
tissues. The chief results, however, ])roduced fine needle electrodes are j)assed into the hair- 
in these general and loc^l ap])licatiojis jnobably follicle or into the tissue to be destroyed, 

come from the action of the current on nerves The electro! \i:ic eff(‘cts of the current are 
and muscles and vaso-niotor tissues. used also in ionization treatnumt to introduce 

The direct effect of the curjent on m;rves drugs into the tissues. (xSVc 1()xization\) 
and muscles is probably greater than on other The essential features of the fara^c or 
tissues of the body. We know from j^hysioJogi- induction-coil current in treatment are its 
cal experiment that the passage of the current stimulating shock effecjis on the tissues, and 
along motor nerves is accompanied by an especially on motor and sensory nerves. Un- 
alteration of their excitability and conductivity like the galvanic current, it causes little or no 
in the region of the poles, that tliis alteration ioni^^ movement, or electrolytit- or j>olar effect, 
is different at the two poles — ^katelectrotonus Owing to this absence of electrolytic action, 
or increased excitability obtaining at the one, the faradic current (*an l)«i api>lied to mucous 
and anelectrotonus or diminished excitability nieinbramjs much more readily than the gal- 
at the other — ^and that, in addition to these vanic, as iii tht^ metliod of treating (jonstipa- 
accompaniments of the even ])assage of the. lion by means of one electrode in the rectum 
current, there may be certain shock effects at and the other on the surface of the abdonnui. 
the opening and closing of the circuit wliich For its gtmeral stimulant effect the current 
show themselves in contractions in the muscles, is used mainly in the form of general fara- 
The occurrence of these shock effects suggests dization, a method similar to that of general 
the more stimulating effects of labile and galvanization. A 2 )plied in this way from an 
interrupted applications of the current as ordinary coil, it causes muscular contractions 
compa:^ with the stabile, whilst the polar and stimulates the sensory nerve-endings in 
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the skin over wide areas, and is useful in cases 
of neurasthenia and in functional nervous con- 
ditions, Another form of general application 
is by means of the Bcrgonie afjiaraius. In 
this a special coil is employed that produces 
maximum muscmlar effects with little sensory 
stimulation, and the treatment is used for the 
general metabolic effects resulting from diffuse 
muscular contraction. It is especially advo- 
cated in cases of obesity. 

Localized a]>plicatioTis of the faradic current 
are used in various disorders. In limb-baths 
it provides a more stimulating form of treat- 
ment than the galvanic currtmt for such 
vaso-motor affections as Rayiiaud’s disease or 
chilblains; in ordinary labile applications it 
acts as a counter-irritant in conditions such 
as neuralgia and paraesthesia and functional 
sensory disturbance ; while in hysterical con- 
ditions of all kinds its effect on the skin makes 
it a useful aid in treatment by suggestion. In 
these conditions the greatest skin effect is 
obtained from the uneven, irregular contact of 
a wir(i brush electrode. 

In the lower-motor-neurone affections, in 
which reactions of degeneration are liable to 
occur, faradi<? treatment may b<i used for the 
j)aralysed muscles if th(‘y still react to faradisiu. 
The short duration of the stimulus from the 
individual currents that make up the faradic 
series may not be long enough, liowever, to 
jjrovoke a contraction in many cases, and, if 
the affected iiiU8(rles have lost their faradic 
reaction, labile galvanic, treatment is to be 
j)ref erred, or a combination of the two currents 
joined together in series, farado- galvanism 
or combined treatment. It is (‘laimed for 
this latter treatment that the faradic stimula- 
tion has a beneficial effect though no visible 
contractions in the muscles may result from 
its employment. 

When faradisiu is used for its stimulating 
effect on paralysed muscles, it is applied in 
interrui)ted fashion in tluj ordinary labile 
methods, or by the use of some mechanical 
interrupter in the circuit, or by moving the 
iron core in and out of the jirimary coil as in 
tlie method of treatment known as “ surging 
faradism. The object of the intermittent 
a])plication is to allow intervals of relaxation 
and rest, as the faradic tetany causes reduc- 
tion of the circulation and fatigue of the 
muscle. 

The sinusoidal current differs from the 
faradic in the even, regular periodicity of its 
<}omponentB and in their long wave-like char- 
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acter. Its effects are very similar to those of 
the faradic current, and it has a great effect on 
the skin. Its chief use is, in the form of 
baths, to supply a more stimulating treatment 
than the galvanic current. It may be employed, 
therefore, in the full-length bath or in small 
limb-baths in most of the conditions for which 
galvanic-bath treatment is advocated. In the 
local limb-baths an interrupter may be used 
in the circuit to the patient ; these local treat- 
ments are of especial value in vaso-motor 
affections and in cases of paralysis in the 
limbs accom])anied by vaso-motor changes. The 
sinusoidal (‘urrent is not applied with ordinary 
electrodes for muscle stimulation, because of 
its painful effects on the skin. 

The high-frequency current, like the 
faradic and sinusoidal currents, is an inter- 
ruj)ted alternating current, but it has peculiar 
pro]>ertie8 dependent on the extraordinary 
speed with which its interruptions occur. It 
is used chiefly by the effluve method, a mul- 
ti ple-ix)int electrode connected with one end 
of the Oudin’s resonator of the high-frequency 
machine being passed quickly near the surface 
of different parts of the body, so as to i>roduce 
a breeze or sparks between it and the body. 
The other methods of treatment, by condenser 
couch, auto-conduction, or ordinary electrodes, 
are not much employed. 

Applied by the effluve method from an 
ordinary Leyden jar machine, the high-fre- 
quency current stimulates the sensory nerve- 
endings in the skin and produces a dilatation 
of the superficial blood-vessels, and it is said 
therefore to reducje blood-pressure and increase 
metabolic processes generally. It has also 
a considerable psychic; effect on hysterical 
patients. 

The high-frequency current as produced by 
the Leyden-jar oscillatory discharge, however, 
is one in which the component currents are 
gradually dam])ed down, and cease altogether 
at rec^urring intervals. If they can be main- 
tained steadily at the high-frequency rate they 
produce a deep heating effect along their pass- 
age through the body. (See Diathermy.) 

Superficial heating from ordinary electric 
currents is obtained in radiant«>heat balks 
of different kinds, local and general, in which 
the heat of carbon lamps is used to raise the 
temperature of the surface of the body. Applied 
in large or full-length baths, this provokes 
sweating and influences metabolism generally !; 
applied locally, it relieves pain in joints aw 
muscles in various rheumatic and other coi^: 
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ditions. Other heating effects from electricity 
are used in the electric cautery. 

Static electricity is obtained for treat- 
ment purposes from a Wimshurst machine. 
It is employed in various ways. In the method 
of simple charging, the patient sits on the in- 
sulated stool and holds the ring electrode con- 
nected with one or other pole of the machine, 
usually the positive. While chargcnl he may 
be dischargcid by havmg a niultii)le- point crown 
electrode, earth-connected from the other ])ole, 
placed near his head so that he feels a breeze 
from it, or he may be more abrujitly discharged 
by means of a knob or point eh^ctrode brought 
quickly past some j)aTt of his body, so that he 
feels a sudden spark or the sensatioji of a 
severe blow. 

Simple charging has a general sedative ciTeid. 
as also has the breeze appli(4 to the head. 
These methods of ap]ilication are used in th(% 
treatment of neurasthenia, and breeze is 
especially valuable in treating the insomnia 
and headache of that condition. Static a]>pli- 
cations are said to raise the blood-pressure, 
however, and are <mtraindicated, tlierefore, 
in neurasthenia associated with high blood- 
pressure. 

The spark treatment is the most vigorous 
method of static ap])licatioii, and is of value 
as a counter-irritant treatnuuit for local j»er- 
sistent pains of jysychical origm, oj* oven for the 
pain of a chronic neuritis, such as a long- 
standing sciatic pain due to adhesions about 
the nerve. Possibly the sudden ionic displace- 
ment and sudden loc^il muscle inovenient caused 
by the sjDark may break down the adhesions. 

Static electricity is not used for loe^l a])pli- 
cations to muscles, except in condenser for))i. 
Small condensers cliargcnl t^> a known jiotenlial 
have been used in ttjsting and tnjating jjaralysed 
muscles. The condenser discliarge through the 
muscle provokes a cjontraction and serves as a 
stimulant to preserve the metabolism of the 
muscles and prevent their degeneration in 
lower-motor-neurone lesions. 

A brief referen(!e may be made to the use 
of electricity in the treatment of hysterical 
manifestations. In these it may ]uake little 
difference what form of electricity is used, but 
the jMsychical effect will probably be greater the 
more elaborate the apparatus and tiie more 
intense the skin effect it produces. A high- 
fr^uency treatment with sparks, or a farad ic 
wire-brush treatment, ivill have more effect, as 
a g^eral rule, than an even stabile galvanic 
application. 


In the treatment of local hysterical palsies 
the faradic current is the one most us^, be- 
cause of its skin effect and because of the ready 
(!ontrol whi(!h it enables the physician to exer- 
cise over the paralysed muscles, and the ability 
it gives him to cause contractions in them at 
will, or to aid the patient's <!fforts to produce 
a voluntary contraction. It is of use, there- 
fore, not only as an adjunct to suggestion, but 
as a means of demonstrating to the patient 
the ])Ossibilities in his mus(‘les, and as an aid 
in re-edu(;ating him in their use. 

P. W. Saunders. 

ELEOTROOARDIOQRAPHY (stte Heart- 
beat, Abnormalities of). 

ELEPHANTIASIS (sec Filartasis). 

EMBOLISM, CEREBRAL (sett Cerebral 
Vascular Disease). 

EMBOLISM OF MESENTERIC VES- 
SELS {see Mesenteric Vessels, Em- 
bolism AND Thrombosis of). 

EMBOLISM, PULMONARY (see Lung, 
Embolism of). 

EMPHYSEMA. — Destruction of the walls of 
the pulmonary alveoli, causing loss of their 
elasticity and of the aerating and vascular 
suriaftes w’liich they contain. It may o(*cur 
with enlargement of the lung, or may be atrojihio 
and accoiu}>aTiy the general atroj)hy of old age. 
The former varicity is that usually understood 
by the tenii emphysema ; the latter is not 
commonly met with in a very marked degree. 

(’ompemHatory ” (uiij)hysema, which compli- 
cates other pulmonary diseases, is considered 
in connexion with those diseases. 

HyrERTROFHlC EMPJjySEMA 
Etiology. — Hypertro])hic emphysema, in 
w'hich the lung is large, affects those who need 
to make prolonged expiratory (ifforts from any 
cause, and esjiecially wiieri their work is in 
the open air. It is therefore common among 
navvies, watermen and agricmltural labourers. 
It is found in those who frequently suffer from 
a cough or who earn tlieir living by the use of 
wind instruments. A temj)OTary condition of 
over-distension may follow an acute illness in 
which cough is a factor, such as whooping- 
cough. 

Pathology.— The upper lobes and the parts 
of the lower lobes that are not supported by the 
chest-wall are chiefly affected ; emphysema may 
therefore be found in the margins of the low^er 
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lobes. In the upper lobes the apex and free 
margins show the greatest changes. It some- 
times appears in lines corresponding to the 
intercostal spaces. In advanced cases the 
lungs may be emphysematous throughout. 
The parts affected are white, the markings of 
the surface arc more distinct than usual, hvllm 
are formed, and air can be squeezed from one 
part of the emphysematous area to another. 
The lung is doughy in consistence, does not 
collapse, and floats high in water. Microscopi- 
cally, it is seen that the elastic tissue has 
disai)peared and that the w-alls of the air- 
vesicles are largely obliterated. There is thus 
loss of elasticity, loss of the vascular sheet, and 
loss of the aerating surfaces. In advanced 
cases the right heart is dilated and all the 
concomitant effects of right-heart failure may 
supervene. 

Symptomatology • — Shortness of breath on 
exertion, accentuated when the air is dry and 
cold, is the chief symptom. Chronic cough is 
also common. The shape of the chest re- 
sembles that of the ujiper half of a barr<!l, and 
the epigastric angle is very broad. During 
inspiration there is little expansion of the chest. 
Epigastric pulsation is obvious. The fa(?e and 
hands are congested and cyanosed and the 
conjunctives injected. The abdomen is gener- 
ally prominent. Expiration is prolonged and 
performed with great effort. There is dis- 
comfort on lying dow'n. The expiratory ni urmur 
may be longer than normal or may be in- 
audible. Dullness indicating dilatation of the 
right auricle may be detected to the right of the 
sternum. The patient frequently suffers from 
chronic bronchitis, wdiich chiefly affects the 
lower lobes, and rales and rhonclii are often 
heard. 

Diagnosis. — This should offer little diffi- 
culty. The shape of the chest, the laboured 


containing starch and fat. After the inlfb- 
duction of a diet consisting of meat 
green vegetable, fruit, and a small quantity of 
toast or biscuits, a day’s fasting should be 
ordered every other day. During this period 
it is advisable that the patient should taTO his 
usual exercise, which may be slightly diminished 
on the fast days. When a considerable amount 
of weight has been lost, the shortness of breath 
will be greatly ameliorated. Having attained 
a satisfactory condition, the weight being not 
greater than it was at the prime of life, the 
patient must be ordered to maintain the 
reduction. Any increase of weight must be 
met by a proportionate decrease of diet. 

Various methods of treatment, as by chest 
compression or breathing into a rarefied atmo- 
sj)here or against increased pressures, have 
been tried, and may produce some temporary 
improvement. 

The same care should be exercised to prevent 
jiatients catching cold, etc., as in cases of 
bronchitis and bronchiectasis (q.v.), and should 
a liability to bronchitis be present, the prophy- 
lavtic measures suitable for that disease should 
be observed. Any indication of cardiac failure 
must be treated by rest in bed. 

When bronchitis develops, it requires its 
aj)propriate treatment. Bleeding to 10 or 
20 ounces is of great value. Potassium iodide 
is especially indicated for the emphysematous 
in whom bronchitis is persistent. 

Atropuic Emphysema 

The atrophic form is generally associated 
with a small chest, which is fixed and does not 
expand. Secondary cardiac changes are ab- 
sent. As this condition usually occurs in the 
aged, the symptoms are those of senility, and 
its presence is rarely detected. 

Charlton Briscos. 


ex})iration, and the general appearance are 
quite characteristic. 

Prognosit. — In favourable circumstances 
the patient with emphysema may live for a long 
time, provided that he can afford a quiet life, 
does not suffer from attacks of bronchitis, and 
there is no severe concomitant condition. 
Heart failure and chronic bronchitis are dan- 
gerous complications. 

Treatment. — ^A person with hypertrophic 
emphysema is usually too stout, and the secret 
of treatment is to reduce this corpulence and 
prevent its recurrence. Drastic measures have 
to be adopted with this object. The chief 
items of the diet to be omitted are those 


EMPHYSEMA, 8URQI0AL. — The pre- 
sence of air or gas in appreciable quantities 
in the subcutaneous and cellular tissues of 
the body. 

Etiology* —There is usually a breach in the 
walls of an air-containing cavity or visCus, 
such as the lungs, the trachea, the nasal cavity 
and adjacent sinuses, or the mastoid ceHa, 
and some force to propel the air into tha . 
tissues. 

By far the most common cause is injury 4^ 
the lungs due to a fractured rib. Botii 
of the pleura are generally injured, 
most cases no pneumothorax is demoot^ljK 
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The amount of air which escapes is very vari- 
able, and the full extent may not be noticeable 
until a day or two after the injury. It may 
extend up to the neck or face, or down to the 
loins or pelvic region, and in exceptional cases 
may even encroach on to the limbs. 

Occasionally, vesicles of the lung rupture 
and allow the escape of air under the visceral 
pleura ; this air may travel up and appear 
at the root of the neck. Exceptionally, air 
may enter the tissues from without when 
there is a valvular wound of the chest- 
wall. 

Surgical emphysema beginning in the neck 
may result horn a tracheotomy or other 
wound of the trachea. Fracture of the nasal 
bones or implicating the walls of the frontal 
sinus may be accompanied by a breach of the 
lining mucous membrane, so that when the 
patient blows his nose air escapes into the sub- 
cutaneous tissues of the forehead. The same 
act may cause air to enter the orbit and pro- 
duce a sudden exophthalmos in some cases 
of nasal sinusitis if the bony partition between 
the nose and the orbit is eroded. 

The term “ surgical emphysema is also 
applied to the condition caused by the escaj>e 
of gas from the intestine when it is ruptured 
behind the peritoneum. In the absence of 
fractured ribs, emphysema noticed first in 
the abdominal wall would suggest intestinal 
rupture. 

Diagnotit. — The affected tissues are some- 
what swollen, and when the fiat of the hnnd 
is pressed gently over the area which contains 
air a characteristic crepitant sensation is 
experienced ; when once this has been felt 
it can never again be mistaken. The only 
other condition causing gas in the tissues is 
emphysematous gangrene^ which is accompanied 
by other unmistakable signs and symptoms. 

The prognosis of surgical emphysema itself 
is not serious. Unless the primary lesion is 
fatal the air is gradually absorbed, and within 
a few days no trace of it can be discovered. 

No special trootment need be directed to 
the surgical emphysema, but the condition 
which M to it needs to be corrected. Frac- 
tured ribs need strapping to limit the thoracic 
movements. Patients who have a fracture of 
the nasal bones must be cautioned against 
trjdng to expel blood from the nose by blowing 
it violently. Surgical interference is unneces- 
sary unless there be some complication, such 
as a hnmopneumothoiax, and even then only 
in special circumstances. Zachary Cork. 
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EMPYEMA. ~ A collection of pus in the 
pleural cavity. 

Etiology and pathology* — ^An empyema, 
like a simple acute pleurisy, may be set up 
by almost any of the pathogenic germs, but 
while some of them, such as the tubercle 
bacillus and the Dipl(K*occus rh^uwafiem, 
almost invariably give rise to a simple pleurisy, 
others, such as the pneumococcus and the 
streptococcus, produce, as a rule, a purulent 
inflammation. The vast majority of empyemas 
are due either to pneumococci or to strepto- 
cocci and staphylococci. These give rise to 
what are really two distinct diseases, differing 
commonly both in symptomatology and in 
prognosis. 

The pneumococcus is the cause of most 
empyemas in children, and also of a large 
minority, possibly a majority, of those occurring 
in adult life. The disease usually follows an 
attack of acute pneumonia, and the younger 
the patient the more likely is it to supervene. 
A pleural effusion after pneumonia is not 
necessarily purulent, but it is usually, and in 
young children almost invariably so. 

Empyemas due to streptococci, more rarely 
to staphylococci, or to both combined, occur 
for the most part in adults, often as part of a 
general scpticflemic or pysemic process, or along 
with a severe form of one of the acute specific 
fevers, esjMJcially influenza and scarlet fever. 
They may also b(^ set up by extension of a 
virulent inflammation from adjacent 2)arts — 
from the lung in 8 <‘j)tic infarction, gangiene, 
etc. ; from the abdomen as a result of a sub- 
phrenic abscess, |>uerj)eral peritonitis, a2>])endi- 
citis, or tropical jiepatitis. The empyemas not 
uncommonly associated with osteo-inyelitis in 
cjhiJdren are due to a pure staphylococcal in- 
fection. A penetrating wound of the chest 
may also produce an em|>yema. 

The tubercle bacillus alone very rarely gives 
rise to a purulent pleurisy. It is true that 
pulmonary tuberculosis is by far the most fre- 
quent cause of pneumothorax, and that this is 
often followed by i>yo-pneumothorax, but the 
pus is probably always due to an associated 
infection, usually streptococcal. 

S^ptomat<^gy. — This varies enormously 
in different cases, and although almost any of 
the causal microbes may give rise to symptoms 
of any degree of severity, yet for the most part 
pneumococcal empy(‘mas run a much milder 
course than the streptococcal and staphylo- 
coccal varieties. Dealing first with the pneu* 
mococcal forms, we note that almost invariably 
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the patient has just had an attack of acute 
pneumonia, but there is no necessary relation- 
ship between its severity and the subsequent 
tendency to empyema. Sometimes pus forms 
before the crisis of the pneumonia has occurred, 
and then the fever of the latter passes without 
perceptible break into that of the empyema, 
merely becoming more intermittent in type. 
In other cases there is a definite crisis, followed 
almost immediately by irregular fever ; whilst 
in yet other instances the temperature remains 
absolutely normal for several days, so that even 
for a week or longer the patient seems to \fe 
making an uninterrupted recovery, and then 
pyrexia suddenly begins. With the fever the 
patient shows evident signs of general malaise ; 
there are wasting, loss of appetite, increasing 
})allor, occasionally sweating and diarrhoea, and 
the skin may assume a yellowish tint. The pus 
may form with surprising rapidity, two or 
three pints, perhaps, accumulating in a few 
days. It is important to recognize, however, 
that when the pus is small in quantity and due 
to a comparatively non-virulent type of pneu- 
mococcus, there may be little or no rise of 
temperature and the constitutional symptoms 
may, at any rate for some time, be exceedingly 
slight. In fact, the only indications of the 
presence of pus may be that the physical 
signs of consolidation in the lung, instead of 
clearing up, are to an increasing degree re- 
placed by those of a pleural effusion, and that 
the child is obviously not improving. 


ally identical with those of a simple efiiiiiott; | : 
we note especially loss of vocal fremitus, dis^ 
placement of the heart, pronounced dullness 
and resistance to percussion, weak or absemt 
breath sounds and diminished vocal resonance. 
Are there any signs which serve to distin- 
guish between the two conditions ? There are 
a few, but unfortunately they are far more 
frequently absent than present. A pulsating 
empyema is met with very occasionally; it 
is always a large one, and on the left side. 
(Edema of the chest-wall and bulging of the 
intercostal spaces are almost invariably due 
to a purulent effusion, but are altogether ex- 
ceptional. Clubbing of the fingers may develop 
if an empyema is lei^ undrained for a few weeks. 
Eventually, as a rule, an untreated empyema 
either bulges externally or ruptures internally. 
In the former case the pus may point anywhere, 
most commonly in the fifth intercostal space 
in the nipple line. Internally it may rupture 
into the lung, peritoneal cavity, or stomach ; 
sometimes it burrows behind the diaphragm 
and simulates a lumbar or a psoas absce&s. 
The most frequent site of rupture is into the 
lung, and the sequel is a very variable one. 
Occasionally sudden death occurs, but if the 
patient survive this initial danger all the pus 
may be coughed up, and complete and fairly 
rapid recovery follows. In other cases, howr 
ever, a pyo-pneumothorax is set up, or destruc- 
tive changes supervene in the lung, and the 
patient finally succumbs after a prolonged 


In the streptococcal and staphylococcal forms 
the constitutional symptoms are usually much 
more severe, although it must be remembered 
that they may be due, in part at least, to a more 
widespread general infection. The temperature 
is often of an extremely hectic type, sometimes 
with rigors. Occasionally it is subnormal — an 
indication, perhaps, that the patient’s resistive 
powers are quite overwhelmed. Sweating and 
diarrhoea may be severe ; the aspect rapidly 
becomes one of marked cachexia ; and the 
patient may pass into a well-marked “ typhoid 
state.” In some of these cases the pus is 
foetid, especially when the primary disease is 
gangrene of the lung or a subphrenic abscess. 

In all cases of empyema, whether pneumo- 
coccal or streptococcal, the local respiratory 
symptoms are generally slight ; there may be 
little or no cough, pain, or expectoration. 
Some dyspnoea is commonly present, but so 
long as the patient is lying quietly in bed it 
may not be at all obtrusive. 

The jtfiysieil signs of empyema are prsctic- 


illness. 

Another danger in connexion with an un- 
treated empyema is the possible development, 
as in other cases of old-standing suppurative 
intrathoracic mischief, of a cerebral abscess. 

Diagnosis. — To overlook an emjpyema is 
a very serious matter, as any dday in evacu- 
ating the pus exposes the patient to ever- 
increasing risks and renders the lung more 
incapable of re-expanding satisfactorily evM 
after the pus has been let out. Pneumococcal 
empyemas are most commonly missed because 
the practitioner, having once diagnosed acute 
pneumonia, is apt, if the disease does not come 
to an end, to become obsessed with the idea 
of an unresolved pneumonia and to be eonr 
firmed in this opinion by misleading aoscultar 
toiy signs, forgetting that by^ fu the mof|k> 
likely cause of prolongation ox illness after 
acute pneumonia, particularly in eariy IHe, 
the formation of an empyema. In strey||^ 
eoccal cases the constitutional syjnpitoina.ji^ 
often so predominant that- attotimii 



EMPYEMA 


directed to the chest, and the possibility of an 
empyema may not be entertained ; moreover, 
a thorough physical examination may not be 
at all easy owing to the ])atient's profound 
prostration. 

There is one and only one reliable way of 
recognizing an empyema, viz. by the use of 
the exploring syringe whenever there is marked 
and persistent dullness at the base of a lung, 
es}>ecially after an attack of pneumonia. To 
rely upon any other test, especially for the 
distinction between a simple indammatory and 
a purulent pleural effusion, is utterly fallacious. 
In some cases, no doubt, the constitutional 
symptoms resulting from an empyema are far 
more distinct than those due t/O a simj)le pleurisy 
— nobody is likely to forget this. The import- 
ant point to realize is that th(ire may be no 
difference between the two, and that the 
temperature charts of a simple and of a puru- 
lent effusion may be j)ractically identical. It 
has already been pointed out tliat only ex- 
ceptionally is there any distinction betwe^en the 
physical signs in the two cases, but it is i)(‘r- 
haps not sufficiently recognized that in the 
diagnosis of empyi^ma the auscultatory signs 
are frequently misleading rather than helpful. 
True to some extent of siinjic effusions, this is 
still more true of purulent ones, especially in 
children. The prosence. of bronchial or tubular 
breathing, with broncho])hony, over the effu- 
sion often leads to disregard of the signifieaiice 
of the absolute dullness and increased resist- 
ance, and consequently to a diagnosis of con- 
solidation rather than of fluid. It is true that 
in most cases of eiiipyema there is a great, 
sometimes an enonnous, increase in the leuco- 
cyte count, mainly of the jiolymorphonuclear 
cells, but there is also a large increase as a re- 
sult of an attack of pneumonia, and this may 
persist for some weeks if resolution is delayed. 
If after pneumonia the patient does not })ro- 
gress satisfactorily and the physi(;al signs at 
the base of the lung do not clear u]>, the 
absolute rule should be to ex])lore the 
chest. 

Ibqiloratory panctnre. — There are certain 
precautions which it is important to observe, 
in addition, of course, to the strictest anti- 
sepsis, if exploratory puncture is to yield the 
best results. 

(a) When there is every probability from 
the signs present that the pleural cavity is full 
of fluid, it matters little where the puncture is 
made. ^ Not infrequently, however, the amount 
of pus is very small, perhaps an ounce or even 


lescft And in such a case it is most important 
to map out the area of dullness with the 
utmost care, and to explore as nearly as pos- 
sible in the centre of this area. 

(h) It is easy to forget how very thin, com- 
paratively, is the chest-wall of a small and 
y>robab]y emaciated child, and consequently to 
introduce the needle too far, passing it right 
through the pus into the lung beyond. On 
the other hand, some empyemas have a very 
thick wall, so that considerable force may be 
required to penetrate it. 

(c) The needle should be a large one. In 
many cases the pus is perfectly liquid and 
will flow readily through the needle of a 
hypodermic syringe, but it may be thick and 
laden with flakes of lymph which may block 
a needle of even large bore. Therefore, if 
])us fails to enter the syringe the needle 
should afterwards be most carefully examined, 
as the presence of even a dropl<*t of pus in 
its lumen may reveal the real nature of the 
disease. 

(d) An empyema may be lo(5alizcd in an 
unusual or more or less inaccessible situation. 
Common though apical pncmmoiiia is, it is 
ex(u;ssively rare to meet with a localized apical 
empyema. Somewhat more common is an 
intcjrlobar empyema, and more frequent still 
a diaphragmatic empyema, the pus being shut 
in between the base of the lung and the dia- 
j)hragm. In such cases, when a first explora- 
tory puncture fails to withdraw pus, but the 
history, stmaptoms, and j)erhaps also the leu- 
co<\vte count ]')oint strongly to its presence*, 
it may be desirable to make a series of punc- 
tures under general anaBsthesia. An X-ray 
examination of the chest may help to locate 
the ]jus. It may assist also in distinguishing 
between an (uupyema and a subdiaphragmatit; 
abs(',(*,ss, conditions wliich may be most diffl- 
(iult of differentiation by th<i ordinary methods 
of i)bysical examination, and which, too, may 
be combined. An X-ray examination may 
also serve as a means of diagnosis between an 
empyema and an unresolved pneumonia. 

It is quite excei)tional for an exploratory 
puncture to do any harm, even if no pus is 
found and the lung penetrated. The writer 
has seen slight haemoptysis follow, and also in 
one case extensive subcutaneous emphysema. 

Occasionally a purulent pericarditis oc^curs 
along with an empyema and is very likely to 
be overlooked, but as the condition is almost 
invariably fatal the mistake is not of great 
importance. 
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Prognont. — This depends mainly upon the 
following faetoia : (1) The nature of the causal 
microbe. Pneumococcal cases generally do 
much better than those dependent upon krep- 
tocoGci and staphylococci. (2) The age of the 
l)atient. The outlook is much better, as a rule, 
for children (except very young infants) than 
for adults, partly because pneumococcal em- 
pyemas are so much commoner in early life, 
and partly because the lung expands more 
readily and the soft chest-w'all more easily 
falls in to meet a partially expanded lung in 
a child than in an adult with rigid chest- 
walls. (3) The period which elapses before an 
empyema is drain(jd. Early drainage gives a 
better chance of recovery, partly because the 
longer the pus is left the more the patient’s 
vitality is reduced and the greater the risk of 
complications ; partly iM^cause, as pus exer- 
cises a much more injurious compression upon 
the lung than does a simple effusion, the lung 
is vc^ likely to get bound down by firm 
adhesions, which may permanently prevent its 
re-expansion. In such cases, after drainage a 
large cavity is left which (;annot cjontract, and 
the walls of which continue to secrete pus. 
Asepsis is difficult to maintain, and lardaceous 
disease is likely to suj)ervene. 

Treatment, —The invariable rule now is 
that directly an empyema is found it should 
re<?eive surgical trc'atment. A small jmeumo- 
coccal empyema occasionally dries up, esjjeci- 
ally after aspiration, but the chances of 
this happening are remote. In some jmeumo- 
coccal infections the fluid found on explora- 
tion is turbid, but not actually purulent ; it 
may then be withdrawn by aspiration or 
siphonage and tlie result awaited, but usually 
a more deflnitcly purulent fluid reaccuniulatcs. 
In (;ases of double empyema, which are not 
ver}' uncommon in association with double 
pneumonia, it is advisable to open and drain 
one side freely at once, and to remove as much 
pus as possible from the other side by aspira- 
tion. The second side may b(i opened a very 
few days later, when the shock of the first 
operation has been recovered from. There is 
no danger in freely draining the two pleural 
cavities at the same time, as adhesions always 
prevent any further collapse of the lungs. {See 
ako the next article.) j Cake. 

EMPYEMA, TREATMENT OF.-In acute 
empyema the most widely practised method 
of treatment, until recent years, was a simple 
operation of rib resection and drainage. An 


incision 3 in. in length is made along a lib, tip 
periosteum is incis^ and separated all xoiud 
(the intercostal vessels, running in a groove 
on the lower and internal aspect of the 
bone, being carefully avoided), 2} in. of rib 
is resected, the deep layer of periosteum and 
the ^larietal pleura are incis^, the pus is 
slow*ly evacuated, and a drainage-tube is in- 
serted, the wound being partially closed by 
sutures. 

Some operators incise and drain through an 
iiiten;ostal space without rib resection. 

The usual situations for drainage are in the 
midaxillary line about the level of the sixth 
rih, or posterior to the scapula about the ninth 
rib. Ill localized empyema the area of opera- 
tion must (correspond with the area of dullness, 
(’are must be taken that, with the arm at the 
side, the scapula does not come to lie in close 
relation to the wound. A not unusual error 
is to place the opening too low, so that the 
diaphragm interfen^a with drainage. 

There are, however, objections to these 
simple methods of drainage, with and without 
rib resection : (1) A “ sucking ” wound of the 
pleura is produced, which handicaps the 
mechanism of respiration and the action of 
the heart, and often induces collapse of the 
])atient. (2) Collapse of the lung is produced, 
and its nc-expansiori is prevented. (3) Second- 
ary infection, with fever and toxaBmia, fre- 
(juently ensues owing to the suction of bacteria 
from the air into the pleural cavity during the 
dressing of the wound. In children especially, 
suffering from pneumococcal empyema, the 
onset of acute toxaemia about the third day 
after operation has frequently led to clisap- 
2 K>intiug results. (4) The large amount of 
exudate soaks the dressings profusely, and they 
have to be changed several times a day. (5) 
The collapse of the lung converts the pleural 
cavity with its rigid wall into a large “ dead 
space,” and a sinus is produced and heals but 
slowly, or it may remain open permanently, un- 
less secondary plastic operations are carried out. 

For these reasons other methods have come 
into use, as follows : 

(1) Simple aspiration, repeated as often as 
the fluid reaccumulates. This is sometimea 
combined with irrigation of the pleural cavi^ 
through the wide-tere aspirating cannula. 

(2) Incision of an intercostal space, ^oleariaK ’ 
out all adherent lymph by digitol maiiipidi^;;;^| 
tion and irrigation. The wound is then rateir 
closed completely, or is sewn np after |]|| 
sertion of one or more rubba and 
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cigarette ” draiiiB, which are removed in cain, and 1 c.c. of the name aolution is injected 
forty-eight hours. Fresh exudation may neces- in the region of the intercostal nerve accom- 
sitate subsequent aspiration. panying the rib which is to be resected. 

(3) An operation of valvular drainage. The In cases of empyema in which the pleura is 
writer has used this method during the last infected with several organisms, and especi- 
three years, and has found it give most satis- ally in those due to gunshot w^ounds, Carrel’s 
factory results. method of constant irrigation is found very 

A 2-in. incision is made over the sixth or uscjful. 
seventh rib in the midaxillary line, or over the In chronic empyema the method of valvular 
area of dullness if the empyema is localized, drainage after clearing out pus and adherent 
The patient lies on the unaffected side. The lymph is applicable to most cases, and should 
periosteum being incised and separated, 2 in. be combined with exercises which promote 
of rib is resect^. After the incision of the active expansion of the lungs, 
pleura some of the pus is evacuated. One If the lung is permanently collapsed and 
finger is then introduced into th<^ ])lc‘UTal encapsulated, and there is a chronic sinus 
cavity, all 8ej>ta are broken down, and the pus leading to a large “ dead space ” in the pleural 
and masses of lymph are cleared out by irriga- cavity, one of the elaborate methods of thora- 
tion with saline, introduced through a funnel coplasty must be employed, 
and long tube ; the saline is then sijdioncd ^ BnyAy, 

away by lowering the funnel. A rubber tube, 

1 in. in diamet>er and in. long, is j)repared by ENOEPHALITI8. — ^A name applied to any 
sewing to its end a long piece of Paul's rubber non-suppurative inflammation of the brain. It 
tubing of 1 in, lumen. The tube is introduced covers, therefore, a number of jirocesses which 
so that I in, of it projects into the phmral can only be differentiated by determining the 
cavity, and 1 in. is outside with its continua- agents producing them. Thus, general paralysis 
tion of collapsible tubing attach(‘d. The tube of the insane is a chronic encephalitis caused 
is fixed in position by two strong silkworm- by the syphilitic; si)iroch8Bte, and polioen'ce- 
gut sutures passing through skin, muscles, phalitia is" an acute inflammation of the brain 
pleura, and the sides of the; tube ; wdien these j)roduced by the virus of poliomyelitis, 
stitches are tied the wound is closed round It is important to remember that all forms 
the tube ; if further sutures are needed to of meningitis are associated with more or less 
close the incision they are introduced through encephalitis, and that any case of encephalitis 
all the layers of the chest-wall. Dressings are may be complicated by meningitis. For this 
then applied, through w^hich the stiff rubber reason some cases of infection of the brain 
tube projects, and the free end of tlie Paul's may be called meningitis and others enceplial- 
tubing is placed in a bottle or other receptacle, itis, even when the responsible organism is 
In this way valvular drainage is provided, identical. Good examples of this are provided 
allowing the pleural effusion to escajie without by the pneumococctal and influenzal infections, 
soiling the dressings, while the colla}>sible and it would l(;ad to lei^s confusion if the name 
Faul!6 tubing prevents any fluid from being meningoence})haliti8 ” were more generally 
sucked back. The lung rapidly expands, and emploj ed. 

secondary infection is avoided. After about But the }) 08 ition of encephalitis as a common 
four days the lung will have become adherent disease among (rhildren, caused by the virus 
to the parietal pleura, and the tube can be of poliomyelitis or by any of the other a(;ute 
removed. The wound usually heals rapidly, 8j)ecific fevers, has not, as yet, been sufficiently 
though sometimes a shallow sinus of the chc;st- recognized by the nunlical profession, and many 
wall ^rsists for a few weeks. cases of this dis(;as(; are classed as convul- 

This method avoids all the disadvantages sioiis” or “meningitis.” It may be asserted 
of non-valvular drainage and promotes early wdth confidence that nearly all infantile hemi- 
re-expansion of the lung. plegias and diplegias, and many instances of 

If the patient is suffering from severe epileimy and mental deficiency, are the result 
toxBBmia, the pleural cavity should as far as of encephalitis in early childhood, 
possible be emptied by aspiration the day The brain may also become the seat of in- 
before operation, which itaelf should be per- flammation secondary to infective processes of 
iormed under local analgesia. The skin is the accessory sinuses of the skidl, or as the 
infiltmted with a solution of 1 per cent, novo- result of injuries to the skull, and these local* 
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ized inflammations may subsequently become 
abscesses. Septic encpj)halitis was a not un- 
common com})lication of head wounds in the 
late war, {See Head Injukies.) 

Morbid anatomy*— In its essential features 
inflammation of the brain does not difier from 
inflammation of other organs. The process 
may be diffuse, localized, or patchy in distri- 
bution. The inflamed area is characterized 
niacToscopically by hypersBrnia, serous exuda- 
tion, and often by petechial haemorrhages 
giving it a congesttnl, spotted appearance. 
Under the microscope the vessels are seen to be 
engorged with blood and their perivascular 
spaces filled with lymphocytic cells. Neuro- 
glial elements are increased in number and in 
size. Nerve-cells and -fibres are cither destroyed 
or may be seen in various stages of degenera- 
tion. Thrombosis of vessels with consequent 
necrosis of tissues may be found where the 
inflammation is most acute, a change which 
is associated with an invasion of the softened 
area by compound granular cells. Inflamma- 
tion may be followed in favourable cases by 
complete anatomical resolution and restoration 
of function. When the ner\*c elements alone 
have been destroyed, their place is taken by 
neuroglial sclerosis; softened areas are trans- 
formed into B<;ar tissue or into cysts containing 
straw-coloured fluid. 


but it is doubtful whether this drug MiBf 
exercises any definite influence on the diseste* 
Repeated lumbar punctures should be canisd 
out when symptoms of increased intracranial 
pressure are present. jj p Buzzard.. 

ENCEPHALITIS LETHARQIOA. —Epi- 
demics of this disease have been recorded from 
time to time, but the most widespread and most 
serious of them visited the British Isles in 1918, 
and has i)revailed intermittently ever since. 
Similar visitations have been reported in many 
other countries in Europe, Asia, Africa, and 
America. 

Etiology. — This form of encephalitis differs 
most strik^lngly from others in that it attacks 
persons of all ages, and has no such partiality 
for the young as is displayed by epidemic 
polioencephalitis and poliomyelitis. Its sea- 
sonal incidence is also different, the majority 
of cases occurring in winter and spring. 

Although bacteriological investigations have 
been made and the disease transmitted to 
monkeys, the responsible virus has not yet 
been determined with certainty. 

Morbid anotomy* — This is characterized 
by the presence of vascular congestion, toxic 
degeneration of nerve-cells and neuronophagy, 
proliferation of the mesoblastic cells of the 
vessel-walls and infiltration of the nervous 


Ssrniptomatology* — The symptoms of en- 
cephalitis may be described as general or local. 
Among the former may be reckoned headache, 
drowsiness, dizziness, fever, vomiting, optic 
neuritis, and convulsions. The mental lethargy 
may sometimes be replaced— for a time, at 
any rate — by restlessness or even maniacal 
excitement. Focal symptoms depend on the 
incidence of the inflammatory pro(‘Gss, and are 
as numerous and varied as the functions of the 
brain. Hemiplegia, monoplegia, aj^hasia, hemi- 
unopia, ataxy, and cranial-nerve palsies are 
among the commonest disturbances of func- 
tion. The symptoms and signs suggestive of 
meningitis, in the form of head retraction and 
Kernig’s sign, may complete the picture. The 
cerebro-spinal fluid is generally liberated under 
increased jffessure by lumbar pimcture, and 
may contain an excess of cells during the acute 
stage. The causative organism may be pre- 
sent in the fluid, especially in cases in wiich 
the meninges are seriously involved. 

Treatment consists in rest, careful nursing, 
and the measures usually adopted in dealing 
with the acute specific fevers. The adminis- 
tration of urotropin is generally advocated, 


tissues by these cells, lymphocytic infiltration 
of the Virchow-Robin spaces, and glial pro- 
liferation. The changes in the blood-vessels 
constitute a striking feature, and the presence 
of small and large hfiBmorrhages, of areas of 
infarction and of thrombosis of superficial veins 
has been recorded in many cases. 

The i)arts most affecjted by the inflammation 
vary in different cases, but the chief inciden^ 
of tlie disease appears to be on the mid-brain 
and brain-stem. There is reason to believe 
that the spinal cord is sometimes affected. 

Symptomatology* — The symptoms aro 
variable, according to the part of the brain 
most affected. Some cases are characterized 
by lethargy and cranial-nerve palais, othen 
give rise to the picture of paralysis agitans, and 
yet others are conspicuous on account of hemi- 
2 >legic or diplegic phenomena. Much attentioa 
has been paid to the occurrence of involnntai^ 
movements which may affect any of the musdai : 
of the limbs or trunk, and which may app0«r ,^|^ 
during the height of the disease or be 
for weeks or months after convalesceiioa liiM 
been established. . . V 

The onset is equally variable. The iieg|H|^ 
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83ntnptomB may be preceded by a wore throat, 
by gastro-intestinal disordera, by hiccough, or 
by a localized “ neuritis ” of short duration but 
great severity. In some instances it is acute, 
with fever, rigors, headache, con^^llsionH, 
and delirium, while in others it is insidious 
and drawn out ov«‘r a j)eriod of days and 
even weeks. Not infrequently the jmtient 
complains only of slight mental Jetliargy and 
some di])lopia. a condition which may last for 
a short i)eriod and clear up. In other cases 
these syin])tomH are followed by Jiiore serious 
and even fatal develoj)nicnts. Outside the 
nervous system the most striking feature has 
been the occasional jiresence of a diffuse 
erythematous rash resembling that of measles 
or of scarlet fever. Albuminuria is conimoTi 
at some stage of the disease, and salivation, 
followed by a dry mouth, may be com- 
plained of. 

The meiitiil idienomena include lethargy, 
which may go on to coma, as well as delirium 
and maniacal excitement necessitating tlic 
administration of narcotics and (5Ven ]»]jy.Hical 
restraint. 

The cerebro-s|>innl fluid oiily ])reseuts almor- 
nialities during the acmte stage of the disea.se. 
when there iiiay l)e found an <*xcess of lympho- 
eytes and albumin, and occasionally an iiicrc'ase 
in the quantity of glucose. 

Diagnosis is often difficult. ]u young 
people lethargic euce|)halitis must be differ- 
entiated from tuberculous meningitis mainly 
by the examination of the cerc'bTo-spinaJ fluid. 
]n older jmtients c<*rel)raJ syjdiilis jnust be 
eliminated by the condition of tlui blood and 
cerebro-spinal fluid, and urwiiiia l)y a curcdul 
consideration of the renal function. Tlie simu- 
lation of cerebral haemorrhage <jr cerefmil 
thrombosis must also be borne in mind. 

Prognosis. — It can only be stated that many 
cases complete!} recover, that otlu^rs smvive 
but carry with them jMjrmaiient palsies or dis- 
abilities, and that an unknown percentages end 
fatally either in tlie acute stage or as tlie result 
of exhaustion and decubitus. 

Trentmont. — Since no specific remedy is 
known, treatment must be symptomatic. 
Urotropine may be administered in the hope 
that it may prove a useful ally of Nature. 

In cases with profound lethargy, lumbar 
puncture is sometimes dangerous and rarely 
beneficial. Leeches applied to the head may 
relieve the condition, and are worth trying. 
Intravenous injections of salvarsan have not 
given good results. E. F. Buzzard. 


ENCHONDROMA.— A non-malignant tum- 
our composed of cartilage. 

Multiple enc.hondromata of the long bones 
are often ht^reditary, and due to some abnor- 
mality in the development of the bones. Single 
ones are in some cases due to irregularity of 
the epij)liyseal cartilage from rickets or old 
injury. 

The tninoiir may be composed of hyalin or 
fihro-caTtilag(‘ ; it is slow-growing and has a 
definit(». fibrous capsule, from which septa 
I)roceed into the growth, dividing it into 
lobules. On section it appears bluish-grey and 
translucent ; the lobules are avascular and 
frequently undergo fatty or myxomatous 
degeneration, ossification or cahufication. 

Varieties and treatment. — Three varieties 
of true oiichondroma occur : — 

1. In children, pedunculated (mchondroniata 
grow from tlie surface of long bones at the end 
(if tlie diaphysis ; during adolescence ossifica- 
tion orcum and the tumour becomi^s a cam^el- 
lous exostosis. Symptoms are o(?casioiially ])ro- 
(IirmhI by pressure on nerves, and in su(jh cases 
the tumour may be removed comjiletoly by 
ojicruiiou. 

2 . In the metacariius and the phalanges of 
the hand, and in rare cases in the (*orr(^spond- 
iiig bones of th(i foot, (mchondromata, often 
multiple, arise in the intesrior of the bones and 
Jiiay 3'eacli a largo size, destroying thci peri- 
pheral bone and som(»times ulcerating through 
llie skin ; they oft(.*n calcify, and occasionally 
they ossify. As a rule, amputation of the 
affected fing<‘r is nec(issary, but in some cases 
this can be avoided by enucleation of the 
tumour. 

3. Sessile* enchondromata may grow' from the 
inner asjicct of the pelvic bones and from the 
inner asiicct of the bones of the thorax, especi- 
ally the ribs near the costal cartilages. They 
may reach a larg(j size and undergo myxoma- 
tous degeneration, with cyst-formation ; ossifi- 
cation does not occur. The growths produce 
symptoms Ijy com])ression of the structures 
inside the thorax or peJvis. In the iHjlvic 
variety, wliich is the more coinnion, there may 
be severe sciatica, iiitc^stinal obstruction or, in 
women, interf(*r(*nce with j)arturition. In the 
ease of an eiiclioiidroma growing from the 
chest-wall it is often j) 08 sibhi to remove the 
tumour with a j)ortion of the rib from which 
it is growing ; ocicasionally the pelvic variety 
can be enucleated. If removal is impossible or 
would be dangerous, radium should be inserted 
into the substance of the tumour. 
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Diagnofit* — In early cases it is often only 
possible to settle the nature of the tumour by 
microscopical examination of a piece removed 
from its edge. Chondrosarcoma is more rapidly 
growing and in late stages infiltrates surround- 
ing structures. A form of pscudo-en(?hon- 
droma is met with in connexion with the 
vocal cords and the nasal si^ptum, due to 
(jartilaginous proliferation as a result of chronic 
irritation ; in this larynx hoarseness is jiro- 
duced, and in the nose the tumour causes 
obstruction. 

Prognosis. — Enchondromata are slow- 
growing tumours, and only endanger life by 
their pressure effects in the clu^st and pelvis. 
In the variety which affects the long bones, 
growth ceases with the full development of the 

C. W. Gohdox Bhyan. 

ENDARTERITIS, ACUTE.— An acute in- 
flammation of arteries involving all the three 
coats. 

Etiology.— This rare disease may be caused 
by certain general infections, of which tht5 
])L*incipal arc enteric fever, influenza, and typhus 
fever ; rarely by puerperal infection, pneu- 
monia, smallpox, scarlet fever, acute rheuma- 
tism, dijilitheria, yellow fever, measles, gonor- 
rhoea, and malaria. Again, it may ow^e its 
origin to general intoxications, such as gout, 
subacute or chronic rheumatism, syphilis, 
chronic lead or alcohol poisoning. Locally, an 
infective arteritis may occur as the n^sult of 
injury and inflammation of the intima, su(;h 
as may occur from an infected embolus in 
ulcx^rative endocarditis. It may also result as 
the sequel of clotting, or froin (external injury 
to the vessel-wall, or from surrounding inflam- 
mation. 

Patkology. — Tlie intima may be first in- 
fected by contact with the blood, or the in- 
fection may be conveye.d through the vasa 
vasorum, when the first changes will be in the 
adventitia and media. A(mte endarteritis has 
been produced exj)erimentally by inoculating 
pathogenii; micro-organisms and tluur toxins. 
It may be general, or localizeil to the great 
vessels and aorta. It occurs most (character- 
istically in the arteries of th<^ limbs, (ispecially 
the lower ones. Anatomically, there occur 
localized thickenings of the intima associated 
with corresponding arenas of periarteritis and 
mesarteritis. Microscopically, there is a (cellular 
infiltration around the vasa vasorum. 

Symptomatology. — The symptoms occur 
usually during convalescence from the primary 
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disease. They depend upon the vessels a£Eeoted« 
In external arteries there is severe pain in the 
course of the vessel, provoked or exaggerated 
by movement, and a moderate rise of tempera- 
ture, with swelling and sometimes recess 
over the vessel. The pain is said to be pre- 
ceded by a rise in pulse-rate. ThromboBis is 
evid(‘nced by a hard, painful cord, with diminu- 
tion or abolition of the pulse, disturbances of 
sensation, and coldness and oedema of the 
limb. The loi^al temjierature is lowered. 
Gangrene is apt to follow. If there is incom- 
plete obliteration, local elevation of tempera- 
ture may occur. The arteries of the kidney, 
spleen, brain, and occasionally of the heart 
may b(i affe(‘ted. Osier says that the condi- 
tion may occur in many vessels without local 
(li 8 eas(‘, with high fever and signs of an acute 
infection. 

The prognosis in complete obliteration is 
always serious. 

Treatment. — If a limb is affected, rest and 
the application of heat are indicated. Ampu- 
tation may beconus iiec(‘ssary. 

Olivek K. Williamson. 

ENDEMIC H>EMATURIA {mu Schisto- 
somiasis). 

ENDEMIC NEURITIS (s(fe Beriberi). 

ENDOCARDITIS, ACUTE.— Acute endo- 
carditis is a result of an infection of one or 
more of th(i valves of the heart. It may be one 
result only of a general invasion of the heart, 
as in rheumatic, carditis, or, again, an episode 
in the geiKTal invasion of many organs, when 
it must be co-ordinated with the other com- 
plications. If endocanlitis be the only or the 
l>red()miriant lesion, we have still to consider 
th(^ course that is usually run by the lesioj^ 
produced by this particular infecjtion ; and it 
is apparent that endocarditis is often only an 
incident in the course of an infective disease. 

Etiology and pathology. 7 - The general 
outline, of the i)ath()logy is easily understood. 
The infective agent gaining access to a valve 
produc(?s inflammatory changes which are de- 
jwmdent in their nature upon the ^rtioular 
infection, its virulence, and the resistance of 
the tissues. In my opinion the infective agmt 
is carried to the valves by the coronaiy cir- 
culation. The local lesion produced is tenu^ 
a vegetation. The inflammation, starting in 
the subcndothelial layer, produces tissue pro^ 
liferation, cellular exudation, and neczoeis» 
These are the elements of a vegetation yrhkk 
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may or may not be capped by fibrin, and 
which is in any case firmly attached to the 
valve because it is part of its substance. 

If the inflammation is acute and the bac- 
teria are rapidly destroyed in the local lesions, 
there results an acute simple endocarditis. If 
it is acute but the bacteria are not overcome, 
there results an acute malignant endocarditis. 
All grades are found between acute simple 
and acute malignant endocarditis, and also 
between acute and chronic simple, and acute 
and chronic malignant endocarditis. When 
the acute lesions h^eal, the necrotic areas arc 
replaced by scars, though not always completely. 
In the latter case partially healed lesions which 
are potential areas of danger are left behind. 
If the healing is complete the varying amount 
■of thickening and distortion of the valvular 
segments lays the foundation of chronic val- 
vular disease. The inflammatory processes in 
a valve do not always produce the familiar 
fringe of vegetations, but by wider dissemina- 
tion in the valve structure may give rise to 
two other imjKjrtant results : a general thick- 
ening of the segments and its chords, whicli 
precedes a subsequent st(*nosis ; or a damage 
to the base of the valve, impairing the resilience 
of its ring. 

Lastly, when the endocardial lesions do not 
heal, but remain infested with bacteria, the 
general blood-stream becomes a fluid medium 
continuously inoculated by and in turn de- 
positing bacteria all over the body. Sometiim^s 
this process is made more dangerous by the 
detachment of definite masses of bacteria in a 
nidus of necrotic tissue or infcjcted fibrin, pro- 
ducing infarctions of various sizes. Under 
such conditions, again, local ulceration may eat 
through or destroy a segment of a valve or 
spread to the adjacent territories of the cardiac 
walls or large arteries. The occurrence of 
general toxaemia and of fatal canliac injuries 
is easily realized as a result of sucli ])roeesse8, 
which are among the gravest of all cardiac 
lesions. 

The bacteria that may attack the cardiac 
valves are numerous, but those of the strei)to- 
coccal group stand first. The great cause of 
valvular disease, rheumatism, is the result of 
a minute strepto-diplococcus. The majority of 
cases of malignant endocarditis also are the 
result of infections by streptococci, variously 
termed 8, viridans, 8. salivarius, Schotmuller’s 
Btreptocoocus, and so on. The practical point 
still undetermined is the relation of these 
micrococci to the Diplococcus rheumaticus. The 


pneumococcus and the pyogenic streptococci 
are less frequent causes. The staphylococci, 
the gonococcus, the tubercle bacillus, the in- 
fluenza bacillus, and organisms of the coli 
group arc other recognized infecting agents. 
The dij)htheria bacillus rarely attacks the endo- 
cardium. Cases of endocarditis that date from 
the common exanthemata are probably the 
result of various bacteria gaining access by 
tJie throat ; among these the streptococci again 
stand first. Syphilis is usually regarded as a 
cause of chronic endocarditis, but the early 
stage may be acute in its onset and symptoms, 

1. Simple Endocarditis 
The clinical evidences of endocarditis are 
both direct and general. Sometimes the 
general symptoms predominate. For exam- 
ple, when a violent septic infection attacks, 
among other organs, the heart, we may only 
be led to the discovery of endocarditis by the 
routine examination of a patient who is acutely 
ill. On the other hand, an acute endocar- 
ditis of slight degree but of sinister importance 
in the future may not cause any symptoms 
sufficient to call for medical advice. Wc have 
only to realize the minuteness of the lesions of 
such endocarditis to understand how almost 
by chancre wc may discover that a patient has 
an organic valvular Icrsion of long standing. 
This difficulty is one of the most important 
in the history of organic heart disease, and has 
b»d to the dictum that if a child suffers from 
signs of articular rheumatism, chorea, or re- 
peated sore throat, the heart must be carefully 
examined, whe^ther there be local symptoms 
or not. 

Fever, some preecordial pain, palpitation, 
and breatlile.ssn(?ss anr frequent symptoms. 

The direct evidences depend upon the valve 
or valves affected. There is, however, one 
(sardinal group of signs which may be looked 
for — the signs of acute dilatation, a lesion which 
is often the first warning, and may precede the 
definite signs of an endocarditis or general 
carditis. Probably pallor, some fever, and 
possibly shortnciss of breath on exertion are 
])resent. The pulse rises in frequency and the 
tension is low. The impulse is displaced out- 
ward and is feeble ; the area of deep cardiac 
dullness is increased to the left, and perhaps 
also to the riglit and upwards. The first sound 
at the impulse is short, and may be followed by 
a soft systolic murmur audible just internally 
to the left nipple and hardly, if at all, con- 
ducted outward. The second sound over the 
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pulmonary area is accentuated and sometimes 
reduplicated. These signs may disappear, or 
be followed by the development of a definite 
valvular lesion which is usually that of mitral 
incompetence. In these circumstances the 
systolic murmur becomes more evident and 
can be traced toward the axilla, and, later, 
signs of hypertrophy of th(i left ventricle arc; 
found. 

When once attention has been directed to 
the heart the detection of the various valvular 
lesions is not, as a rule, difficult. The first re- 
sults will be to produce incompetence of the 
affected valves, for the process of stenosis is 
always one of gradual development. 

When the aortic valve is attacked, the second 
sound at the aortic cartilage becomes less clear, 
and a systolic murmur may appear for some 
days before the diastolic murmur becomes 
audible. It must not be forgotten that in 
childhood this diastolic murmur is often heard 
more distinctly over the manubrium storni or 
over the second left costal cartilage, and that at 
all ages, in the early stage;, candiil examination 
of the whole praecordial area may be needed for 
its detection. The development of a collapsing 
pulse may be rapid, and even, in simple endo- 
carditis, distinct in ten days. The detection 
of a tricuspid systolic*, murmur is often difficult 
on account of the almost constant presence of 
a systolic mitral juurmur ; and in practice tri- 
cuspid endocarditis is seldom a serious lesion 
in simple endocarditis, (exception being made of 
the rare cases of severe combined mitral and 
tricuspid stenosis. 

Multiple valvular lesions are frequent in 
cardiac rheumatism. Of 250 fatal cases in 
childhood, while the mitral valve was damaged 
in all but 3, the aortic was damaged in 102, 
The tricuspid in 78, and the pujjjionary in 6 : the 
lesions of the last two valves were slight in 
degree. Special attention must be directed to 
the coiubiiiation of aortic and mitral endo- 
carditis producing the lesions of aortic regurgi- 
tation with mitral incompetence; and often some 
degree of stenosis. This condition is one which, 
in my opinion, apart from its intrinsic gravity 
points to a tendency to malignancy in the 
rheumatic process, a statement which is sup- 
ported by my analysis, made with Agassiz 
and Taylor, in which, of 30 cases of malignant 
endocarditis asso(*iated with previous rheu- 
matism, 19 showed lesions of both these valves. 
The aortic valve is, as a rule, damaged at a 
later dat^ than the mitral either in the same 
attack of endocarditis or in a subsequent one. 


By the polygraph and electrocoidiograpli 
complete, but far more frequently partial, 
heart‘Uock has been recorded in the early 
phase of cardiac infections, but, though such 
occurrences are always worthy of attention, 
they do not help us to any great extent so 
far as endocarditis is concerned. In children 
marked disturbances of rhythm of any duration 
are not usual as a feature of early endo- 
carditis. 

The great difficulties in the clinical study of 
endoca^itis arise in ascertaining the duration 
and extent of its activity. Much importance 
is attached to a })ersistent pyrexia, together 
with a continuous excitement of the action of 
the heart, and failure in the establishment of 
compensation, but wc are often enough in 
doubt as to whether it is not a carditis (see 
Mvocardttis and Pericarditis) rather than 
an endocarditis alone that is responsible. 
From a supervision of many cases of children 
with rheumatic heart disease it appears to 
me that we still require more data. When, 
in a case of acute endocarditis, the tempera- 
ture remains normal, the pulse is quiet, the 
heart’s impulse well defined and the patient 
gaining in weight, colour, and general strength, 
we feel that we are on safe ground. There 
are, however, many cases which are not so 
satisfactory. In these there are slight out- 
bursts of pyrexia or an unduly rapid pulse, 
and yet we may find no sufficient explanation 
of the phenomena. The difficulties become 
gre^ater when we are dealing with an acute 
endocartlitis implanted upon previous organic 
disease, and it must be admitted that cases 
IrtM{ut‘ntly have to leave our hospitals about 
which we do not feel (jonfident ; experience 
in a children’s out-patient department has 
thoroughly convinced jiie how easily one may 
be deceived in these cases. 

Mitral stenosis can hardly Im; called an acute 
lesion, and yet we cannot call it a chronic one. 
Besides the w(;ll-known stationary mitral 
stenosis, there is also the subacute endocarditis 
which precedes this phase, and in which lies 
the secret of the severe degrees of this lesion. 
We must include, therefore, in this article 
the signs that i>oint to the development of 
mitral stenosis, looking upon the process as 
the result not of the healing of the minute 
vegetations that fringe a valve, but of a sub- 
acute form of endocarditis which for some mys- 
terious reason is much more frequent in the 
female sex. Doubtless there are all grades ill 
this process, from the acute to the subacute, 
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and from vegetations fringing a cusp to the distinguishable from acute rheumatism, or 
general involvement of a cusp. slowly develop in a patient known to have 

When the subacute variety is deveIo})ing in had a previous valvular disease. Again, it 
its purest form the valve may contract so may flare up w’ith great virulence in a heart 
steadily and uniformly that the signs may be previously undamaged, or in a heart already 
most difficult to detect, and there is a stage injured. 

of considerable duration in which we may be Whetlier ulceration or vegetative changes 
suspicious of the change but unable to decide oc(mr predominantly is a matter of detail 
the question. A systolic murmur, the result despondent upon the destructive nature of the 
of the imperfect mechanism of the stiffened ])rocess, although the clinical symptoms may 
segments, may be audible and remain constant, be much modified by the occurrence of one or 
On the other hand, even tliis may disappear, other of them. If much resistance is offered 
Gradually the first sound may become more by the tissues, vegetative processes are to be 
abrupt, and the finger placed on the exact exjjccted, and may be very extensive. In such 
area of the impulse may d<*tect a very slight rases the anatomical relation of thes(j vegeta- 
thrill presystolic in time. 1 liave heard tin* tions to the force of the blood-stream will lead 
snap of the first sound 2 ft. from tlic chest- us to expect embolic* phenomena. If the local 
wall. Later the thrill becomes progressively virulence is extreme, ulceration will be the 
more evident, and a presyskdic murmur great feature, the <*us])s of valves may be per- 
which is quite diagnostic apjx'ars and h.c- forated or eaten away, and the chambers of 
comes longer as time ])asscs. ^J'he second the heart itself or the neighbouring large vessels 
sound over the pulmonary area becomes more (?roded. If inhiction is one that causes 
accentuated also. A very suspi(?ious sign in su])})uration, th(i emboli will j)roducc local 
these cases is the o(;cum*nc(i of tacliycardia, abscesses ; but if they are of the rheumatic 
which may be a striking feature of the early type Jo<*al necrosis will result. Both sides of 
history of cases of mitral stenosis, and may the heart may bo damaged, and, in comparison 
remain throughout its entire course* as a serious with simple endocarditis, valvular lesions on 
symptom. In other cases a r(‘duj)licated s(‘cond the right side Jiave been said to assume a higher 
sound at the impulse apjjoars and remains i)ro|)ortion. 

constant, but this phenomenon may occur Of 356 fatal cases of jnalignant endocarditis, 
when the valve is not obviously contracted 16 were examples of right-sided valvular disease 
but the pericardium is adherent. The rumbling alone. This means, as we should expect, that 
munnur may also be diastolic in time or mid- malignant endocarditis of llie right side of the 
diastolic ; and h(?re again, in children, no heart, as of the left side, when once it gains 
noticeable degree of stenosis is always ajiparent a foothold, tends to advance, 
after death. Etiology*— Htreptodij)lococci of a somewhat 

feeble thougli persLstoit virulence are the 
2. Maligxaxt Lxi)Ocakj)TTis most imj)ortant causal agents. The j)redi8- 

Malignant endocarditis may occur in a ])re- ])osing causes of tlie ))rogr(iSsive nature of the 
viously healthy valv(j or in one already damaged, disease are difficult to underskiud, though of 
The most frequent aiite(*edent at a j)criod re- vital interest. The probability is that damaged 
cent or remote is rheumatic (uidocarditis. To valves contain unhealthy necrotic, partially 
me the term malignant endocarditis conveys healed areas, and then either a fresh infection 
only this meaning— an endocarditis in which gets foothold in non-resistant tissues shut off 
the infe^.tion gains the uj)]jer hand, with a from the protective tissue-c(?lls, or lingering 
result that is usually fatal to tlie jmtient infection in these sj.ots takes on a new and 
although, exceptionally, recovery occurs, with mor<* fonnidable, activity. A combination of 
grave damage to the heart. infective ]>rocesses may sometimes determine 

It is a condition which may be very jmzzling the result, but this is not necessary, for a 
because of the severe constitutional symptoms, single infection is able to jiroduce malignant 
On this account varieties have deen described, endocarditis. 

such as the py®mie, the typhoidal, tlie cerebral, There is some evidence in favour of the 
and the cai^iac. The last provides the most view that ])artially healed valves may suffer 
classical examples, is the most frequent, and this change if the ))atient returns too early to 
will be described first. work, j)articular]y under conditions of hard- 

It may gradually emerge from an illness in- ship or in unfavourable surroundings. Other 
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sources of infection, such as those connected sistent hasmaturia without infarction in the 
with the puerperiuni, are also a menace to kidneys. 

such patients. Septic throat affections and The temperature may run no definite oourae, 
malsanitation must also be included. Whether but as a rule it gradually becomes more raised* 
atmospheric conditions exert an influence is the oscillations become wider, and the normal 
difficult to decide, but there certainly seem to line is seldom or never reached. The strength 
be outbursts of the disease. Other cases re- fails gradually, emaciation is profouYid, and 
main quite mysterious in their origin ; some death may oc(jut from sudden cardiac failure 
of these appear to me to be examples of primary or from some accident due to embolism or 
malignant rheumatic endocarditis. ulceration of the cardiac wall. Towards the 

Clinical aymptomi.— Obscure though the end of life diarrhoea may be a troublesome 
symptoms may be, when of the classical type symptom, the mental faculties may become 
no illness is more definite and easy to inter- obsemred, and the body- temperature, from the 
pret. If it is a subacute example in a patient patient’s lack of vitality, may fall below the 
suffering from previous valvular disease, there normal line. 

is a history of loss of health of varying duration In the more obscure cases of malignant endo- 
with evidence of evening fever and other signs carditis the development of meningitis may 
of tox®mia, such as sweating, wasting, shiver- divert attention to this lesion, and the cerebral 
ing, and sometimes definite and repeated rigors, form is thus explained* Again, although there 
Ancemia becomes apparent, and local signs of is extensive disease, the valvular signs may be 
cardiac disturbance begin to show. A very negative, and some other condition may be diag- 
valuable symptom is the appearance of peculiar nosed, e.g. pneumonia or acute tubenmlosis. In 
tender points — Feriora or Osier’s spots. These the typhoidal form persistent pyrexia, tremor, 
are usually noticed by the patient as slightly prostration, diarrhoea, and splenic enlarge- 
tender, raised, bluish-red areas about the size ment may lead one astray* The occurrence of 
of a large pin’s head on the pads of the fingers, double optic neuritis, of petechiee, and of em- 
Sometimes they are found at the wrist or in boli may clear the diagnosis, and the absence 
the palni of the hand, where they may be more of the Widal reaction will also be of some 
plaque-likc in shape and slightly indurated* assistance. In the septic form high irregular 
They need inquiring for, because to the fever, sweating, rigors, purpura, jaundice, and 
patient they appear trivial. These spots are abscess-formation all jioint to the severity of 
apparently the result of minute terminal the process. 

emboli, and hence their grave importance. Some of the symptoms of malignant endo- 
They may precede the more definite signs of carditis may be considered a litfle more in 
embolism, and have great diagnostic value, detail. Embolism may occur in cases which do 
Clubbing of the fingers has been frequently not run a malignant course, although they must 
observed in the subacute cases, always suggest a passing phase of this kind 

Clinical examination, in the great majority of unless duo to cardiac thrombus. In childhood 
cases, discovers active cardiac disease with per- not only may cerebral embolism produce 
sistent fever, a combination of events that is paralysis, but it is also the most important 
always a source of anxiety. The pulse is cause of cerebral hfiemorrhage. Such emboli 
usually rapid, depending in character upon the are also the most frequent cause of aneurysm 
particular valve affected. The heart’s action in childhood. The pain of arterial embolism 
is excited, and the valvular damage may sug- may ocjcasion grave errors in diagnosis ; more 
gest, either in an altered character of bruit than once, within my observation, it has led 
or in the development of another valvular to confusion with sciatica and rheumatism. The 
lesion, that the activity is located to the endo- fiephritis in malignant endocarditis, apart from 
cardium. embolism, is a very oharaoteristio event, and 

For some time no further direct evidence the appearance of the urine, which rambles 
may be obtained, but sooner or later, in most a fluid containing laked blood, may in itself 
instances, visceral emboli appear, renal, splenic, lead to the diagnosis. Renal infarctions may 
cerebral, mesenteric, arterial, as the case may occur with no symptoms detectable during 
be. Purpura is frequent. The spleen may life. 

be enlarged either from infarction or from a A large smooth spleen^ free from emboli, may 
general septicfiemia without infarction* In lead us to suspect a primary blood diaeaaii 
some of these cases also there may be a per- or even lardaceous disease. 
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ENDOCARDinfl OF THE RiQHT SiDE OP THE deformity of the chest-wall, to retraction of 
Heart. — ^Endocarditis of the right side, though the left lung from the region of the conus, 
a comparatively rare event, is of considerable or to mitral regurgitation from an organic 
clinical interest. While not so rare in rheu- lesion. In children, I know no certain criterion 
matic disease as is believed, its slight severity, by which an apical functional murmur can be 
apart from severe tricuspid stenosis, makes it distinguished from an organic. I have been 
of small importance ; but the malignant form led to this conclusion by a study of the course 
which may have no association with rhcu- of obvious mitral regurgitant lesions of rheu- 
matism may occur in either the pulmonary matic origin which have run a favourable 
or the tricuspid valve. Streptococcal infec- course. At first the signs of organic disease 
tions are the most frequent, and it lias been were obvious to all who saw the cases, but 
found associated with various forms of con- gradually, as the months and years passed, the 
genital heart disease. bruits were heard with more difficulty, being 

Pulmonary incompetence . — In these cases affected by posture and respiratory movements ; 
there may be severe dyspnoea and sometimes doubt has then been expressed as to their 
heemoptysis. The right side of the heart nature, and, later still, more than once the 
enlarges, and a soft diastolic murmur may be- heart has been declared free from disease. In 
come audible, wnth its maximum intensity in the adults such events as these happen less fre- 
left second intercostal space. This, however, qutmtly. 

is not invariable, and no murmur or only a In simple acute dilatation of the heart the 
systolic one may be detected. The absence of evidencse of mitral regurgitation is less definite 
a water-hammer pulse assists in the exclusion and more evanescent, disapj>eaTing as the heart 
of aortic regurgitation, and Gerhardt points returns to the normal limits, 
out that the diastolic murmur becomes more Congenital heart disease is sometimes almost 
audible during expiration. Haemoptysis may impossible to differentiate from the acquired 
be the result of pulmonary embolism or of the form, but generally, in such cases, the dis- 
varying tension in the pulmonar}^ vessels. The tinction is of no real imj)ortance, on account 
prognosis of these cases is necessarily grave. of th(5 very slight degree of the lesion ; or it is 

Tricuspid lesions . — Only the acute and a question of a congenital mitral or aortic 
usually malignant forms will be considered, lesion in which the only point of consequence 
Pneumococcal, gonococcal, and virulent strep- is the exact duration of the condition. Con- 
toco(5cal infections are the most important, genital and acquired lesions may coexist, and 
The chief physical signs are a systolic murmur the usual clinical symptoms of congenital 
with its maximum in the left fourth and fifth lesions should always be sought for in these 
intercostal spaces close to the stenmm and cases of doubt. In aortic regurgitation of 
not audible over the back of the chest, enlarge- congenital origin the diastolic bruit may be 
ment of the right side of the heart, forcible heard at its maximum above the level of the 
epigastric pulsation, and a diminution in the aortic cartilage. 

accentuation of the pulmonary second sound. Slight aortic regurgitation is very easily 

In advanced cases a ventricular venous pulse overlooked in childhood unless careful search 
and hepatic pulwtion may be present. Malig- be made to the left of the sternum. This 
nant endocai^itis of this valve is rapidly fatal, valve is frequently attacked in some slight 
and such symptoms as orthopna^a, pulmonary degree, for, as mentioned above, of 250 fatal 
oedema, cyanosis, and general oedema must be cases of rheumatic heart disease, it was damaged 
expected. in 102 cases, about 40 per cent. The murmur 

of aortic regurgitation may become inaudible 
Diafjioaia* {a) Simple mdooaiditis.— The if there is acute cardiac failure, 
diagnosis of acute endocarditis of the simple Doable aortic lesions may be mistaken for 
form is, as a rule, not difficult if sufficient pericardial friction, and vice versa, the* dis- 
time is allowed to consider all the facts. Func- tinction at first being in some cases very diffi- 
iional cardiac murmurs are sometimes most cult. But the character and surface depth of 
difficult to interpret, but the diagnosis of the sounds, the spread of friction, and the 
endocarditis rests^ on much more than the characteristics of an aortic lesion usually 
presence of a bruit. Basal systolic murmurs enable the question to be settled before long, 
over the pulmonary area may be functional, (6) Malignant endocarditis. — The diagnosis 

or due to congenital heart disease, to some of malignant endocarditis is difficult at the 
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Btagc when there seems to be any hope of 
successful treatment. The general systemic 
infection may entirely overshadow the cardiac 
signs, whi(*h in the early stages, and sometimes 
throughout the illness, may be very equivocal. 
There may be no cardiac murmur, or the j)re- 
sence of a slight systolic bruit may seem to be 
better explained as a dilatation murmur due 
to the fever and general illness. In these cir- 
cumstances septicaemia, typhoid fever, j)neu- 
monia, or acute tuberculosis may appear the 
more probable explanation. The differential 
diagnosis clearly rests ujioii th<i discovery of 
cardiac lesions and, even more surely, upon 
finding evidence of embolism. Osier’s SjK)t 8 , a 
sudden hemiplegia, a renal infarct, or a blocked 
artery in the extremities may clear iij) the diffi- 
culty. A blood-examination with the isolation of 
strepto-diplococci from the blood-culture may, 
again, lead to a right opinion. Optic neuritis 
may favour the diagnosis as against ty])hoid 
fever. The absence of conclusive signs of the 
suspected disease, be it typhoid or pneumonia, 
or other infection, must be allowed due weight. 

Another diagnostic problem is the diffi- 
culty of deciding whether persistent fever with 
organic heart disease is the result of a stub- 
born rheumatic carditis or of the malignant 
form of endocarditis. The answer may only 
be made at the necropsy, and it is among cases 
of this kind that transitional examples are 
found, in which, so far as one can see, there 
has been a 2)as8ing malignancy. Evidence of 
embolism is a valuable assistance in this 
diagnosis, particularly if there are clinical signs 
of active endocarditis in one or more valves 
while clear signs of a general carditis are 
absent. Blood-cmltures are helpful, but are 
often negative in the early stage of the sub- 
acute variety, and may be })Ositive in the 
severe forms of rheumatic carditis. 

Yet another difficulty may arise in dis- 
tinguishing betwetsn the syiui)toms due to 
emboli in various viscera, and those 2)roduced 
by primary disease of such viscera. In most 
instances of this kind the importance of the 
cardiac lesions which are usually present has 
been undervalued. 

liEStly, we have to remeniber tliat there 
may be extensive endocarditis without the 
occurrence of bruits ; in their absence, much 
significance must be attached to a jiersistently 
excited action of the heart, purpura, clubbing 
of I the fingers, Osier’s spote, and progressive 
anaemia. 

It is a good rule, if in doubt, not to hasten 
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to make so grave a diagnosis as that of maUgr 
nant endoc^itis. 

Prognoait. (a) Simple endooardltif.— It ia 

difficult to consider the prognosis of simple 
endocarditis apart from that of general car- 
ditis, for in the majority of severe rheumatio 
cases the myocardium and pericardium are 
implicated. As regards the immediate danger 
to life, the prognosis is invariably good. As to 
the future, the first point to determine is 
whether we have to deal with an endocarditis 
only, or with an endocarditis in a heart whose 
muscular strength has been damaged by a car- 
ditis. Having decided that the myocardium 
is not obviously at fault, one has next to 
consider the particular lesion. Slight mitral 
incompetence may be recovered from. A 
bruit may remain but the functions of the 
heart be unaffected. Possibly the reserve 
force is diminished, but there may be no evi- 
dence of this result, and the bruit in the 
young may disappear after some years. 

On the other hand, in children there is a 
form of mitral regurgitation in which the valve 
ring has been implicated and the tone destroyed 
such cases run a downhill course. The heart 
becomes dilated and the compensation is never 
satisfactory. In most of these instances the 
myocardium is also, probably, at fault. The 
failure to develop proper com]:)ensation is a 
sufficient warning that the outlook in these 
cases is serious. 

Mitral lesions in adult life follow the same 
lines, but if the attack of rheumatism occurs 
later in life than usual the muscle of the heart 
has not the same j)Ower of coping with added 
strain, and in all cases the habits of the patient 
need consideration. 

The development of mitral stenosis is always 
a serious event, for, although there are excep- 
tions, the majority of definite cases of this dis- 
ease in hospital practice die before the forty- 
fifth year. The outlook is not good when 
symptoms of failure of compensation or em- 
bolism develop in childhood. Combined mitral 
and aortic lesions, broadly considered, are of 
gloomy prognosis. There are exceptions, for 
the aortic lesions may be very slight (in my 
opinion they may sometimes be recovered froxx^, 
and the mitral lesion may also be sli^t in 
degree. These cases, however, as* a rule, are 
associated with the severer forms of rheumatic 
carditis, and are very prone to develop re- 
current attacks of rheumatism. If the aortso 
lesion predominates the condition is alwa^ 
serious. The majority of severe cases of tl^ 
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ooznbined lesion die in the first twenty-five valvular disease. Those who have suffered 
years of life either from rheumatic carditis or from any valvular disease should be particu- 
from malignant endocarditis. larJy careful to give due time for recovery from 

Pure aortic regurgitation is not a common any infective disease, such as influenza or 
event in the rheumatic and, if the lesion is puerperal sepsis. Clironic discharges, dental 
an obvious one, the prognosis must always be disease, and recurrent sore throat should be 
guarded. Some of these cases in young people treated adequately. Ansemia in valvular affec- 
are characterized by frequent attacks of anginal tions should be corrected. In the poorer 
pain in whieh, while tliere is a large nervous (‘.lasses more care should be given to the choice 
element, there is also grave danger of sudden of a suitable occupation. Though it may be 
death. Aortic* stenosis i.s e.ssentially a chronic*, thought a counsel of perfection, those who 
lesion. have a valvular affection should make it a 

In making any foreca.st a])out a rheuiuatic rule to undergo periodical cardiac examina- 
endocarditis we cannot, forget, particularly in tions, just as they make periodical visits to 
childhood, the possibility of another attack. thenr dentists. Not only is it probable that 
(6) Malignant endocarditis. -The prognosis w*c should in this way learn valuable facts about 
depends in the first place u])on the nature of the course of endocarditis, but we should have 
the infection and the extent to which it has much more chance of detecting early signs of 
affected other organs, Jn general terms it is a re(‘rudesccncc and of striking in upon that 
very serious. In a severe scpti<?a?mia the occur- })hase of malignant endocarditis whicli is 
rence of endocarditis is usually but an event* marked by a gtmeral loss of health, a phase 
in a fatal illness. w^hich the patient may ne.glect for many valu- 

My experience of endocarditis (‘.oia])licatmg able weeks, 
an acute pneumocorx^al infection has been one The active ireatniini of endocarditis is un- 
of uniform gloom. 8ucli cases have been of satisfactory. Some believe that in the sali- 
the malignant type, acute and rapidly fatal, cylates wc possess a specific for rheumatic 
Investigating a series of fatal cases of pneu- processes. (6Ve Rheumatism, Acute.) That 
monia, I did not discover a single case, of early opinion I am unable to share, although it is 
endocarditis of a simple type. The experience clear that the value of the salicylates in pain- 
of other writers is different, and possibly this ful rheumatic affections makes them also of 
may be explained by climatic j)eculiaTitieH. value in endocarditis when painful symptoms 
Osier records 5 cases of simple endocarditis in are present in the joints or muscles. As to 
100 cases of fatal ])ueuinouia. Preble, in 132 serum or vaccine treatment, or a combination 
cases, records 4 rec.overic^s, one of them, how- of these methods, experience yields but little 
ever, a doubtful exainj)le. Among the sub- cncourageincmt, although some successful re- 
acute cases of malignant endocarditis there suits have been reported in the malignant 
are examples of re(?overy recorded from time forms {see later). No drugs, indeed, if the 
to time, and u])on evidence whicli ajipcars salicylates be excepted, appear to have any 
convincing and in accord with theoretical con- effect ujion endocarditis, nor, with our know- 
siderations. These exceptions do not, however, ledge of the nature of endocardial vegetations, 
modify the general rule, and no treatment as does it seem possible that any external applica- 
yet promises any certain improvement, tious. such as blist(*rs, can influence them in 

Treatment, (a) Simple endocarditis.— All the slightt^si d(*gre(v 

recent investigations jioint to the ne(;essity for Rest is generally held to be the measure of 
closely studying the means of jireventing the most value, although it may not prevent the 
wuse^r of endocarditis. The condition being an onset of endocarditis. In the acute stage it 
infective one, the aim should be to strike at should b(^ absolute. Its duration must be 
the infection itself, if possible, ratlier than to determined by the progress of the case, and 
await its results. The indications for the pro- not according to any arbitrary rule. There 
yention of the rheumatic form are considered are some valuable guides upon this point, 
in the artmle on Rheumatism, Acute. which should be used in combination. The 

The malignant forms should be guarded most important of these are the temperature, 
against as far as j)0S3ible by insisting upon the behaviour of the pulse and heart, and the 
a thorough convalescence for cases of simple patient's general condition, 
endocarditis and by improving the hygienic and If the temperature is obviously the result of 
economic conditions of patients with organic the cardiac infection, it must reach normal 
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and remain so. If the pvlse, for the same reason, 
is rapid, the same rule applies. If the heart is 
dilated, it must return to the natural size or, 
failing this, must develop clear signs of hyper- 
trophy. These results obtained and assured, 
the treatment may be modified by degrees, the 
same tests being applied as each forward step 
is taken. The steps are (1) an extra pillow ; 
(2) sitting up in bod ; (3) sitting u[) on a couch 
and chair with feet up, and then with feet 
down ; (4) w'alking along the flat and up 

slight inclines ; (5) exercise, gradually increas- 
ing in variety and vigour. 

For those who can afford it, skilled massage 
while in bed is a useful adjunct. 

The general condition of the j)aticnt should 
show a gain in weight and general cheerfulness. 
Each of the indications that have been con- 
sidered is of value, but we have to bear in mind 
that a mysterious fever may be present which 
is dependent not upon the endocarditis but 
upon some other manifestation ; the pulse, 
again, may be quick from nervous influences 
and not from endocarditis. It is therefore a 
combination of tlic indications that forms so 
useful a guide, for even if a premature forward 
step has been made it can be corrected before 
harm is done. 

In childhood absolute rest should not be 
maintained a moment longer than is necessary, 
for children respond well to prudent forward 
cflorts which bring to them change and hope. 
With adults more caution is needed. In all 
cases there is much advantage to be. found 
in a regular programme, by means of which 
w^e are the better able to give time for the 
vegetations to be securely healed by scarring, 
for the cardiac wall, which is invariably weak- 
ened by the infective process, to get firm, and, 
when there is decided damage to the efficiency 
of the valve, for hypertrophy and compensa- 
tion to be established. 

It is very inadvisable to let either children 
or adults hear too much about their cardiac 
lesions, for there is no organ over which anxiety 
and the imagination can exert a more harmful 
influence. 

During the periods of complete rest and con- 
valescencre various medicines may be indi- 
cated. The digestion and bowels must be 
carefully supervised. Digitalis is of some ser- 
vice, and particularly when active exertion is 
being attempted. Opium may be needed to 
soothe the nervous system, and bromide for 
a nervous and excitable pulse and cardiac 
action. Other indications will suggest them- 
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selves. The diet should be light and digestible* 
but there is no need to exclude meat and soups 
in the rheumatic cases when convalescence is 
clearly established. I can see no association 
between diet and rheumatism in childhood. 

(h) BlaUgnant endocarditis. — The treatment 
of malignant endocarditis is on the same 
general lines as that of simple, and often 
enough the measures employed are pallia^ 
tiye and suggested by the emergencies that 
arise. It is to speeific therapy that we turn 
for helj), but my ox|>erience has not been 
encouraging, and failures have been repeated. 
1 am indebted to Dr. Teale, Lecturer on 
Bacteriology at l^niversity College Hospital, 
for a synopsis of his views u])oii these methods. 
He holds that antist^nims are of particular 
value when the degree of general toxemia 
is high, for by their use already-formed anti- 
bodies are brought into action. Their value is 
nevertheless limited by dilution and by the short 
duration of their action. He advocates one large 
dose where the toxeemia is high, and couples 
with it the employment of a vaccine. In order 
to save time the first injection may be from 
a stock vaccine, and should always be small 
in case active changes should occur in the 
vegetations and emboli result. The further use 
of vaccines, which should be autogenous, will 
be guided by a study of the temperature, pulse, 
general condition, and urine. The indications 
for the next dose will be a rising temperature, 
and the increase in the dosage should be cau- 
tious. If possible, the antiserum should not 
be repeated unless there is grave toxaemia. 
The vaccine may need to be repeated every 
third or fourth day, in accordance with the 
rules given above. Dr. Teale is of opinion 
that sensitized vaccines offer no advantage in 
this condition. p j poYNTON. 

ENDOOERVIOITI8 (see Endouetbitis). 

ENDOMETRITIS, ENOOOERVIOITI8, 
METRITIS.— These closely related subjects 
will be considered in the order in which they 
are named. 

ENDOMETRITia 

This term is often need rather loosely be- 
cause it is sometimes difficult to determine 
whether certain changes in the endometrium 
are due to inflammation or not. Eypertro^y 
and hyperplasia of the glands occur in the 
normal endometrium in the changes associated 
with menstruation. Formerly these chanfS* 
were regarded as inflammatory, but they iff 
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now known to be physiological. The same 
remark applies to the atrophy that occurs after 
the menopause. 

Adenomatous overgrowth is a frequent cause 
of thickening of the endometrium. No evidem^e 
of inflammation can be detected microscopically 
in this condition, and as it is by no means 
uncommon in \drgins the (clinical evidence points 
to its non-inflammatory origin. This form of 
thickening of the (mdometrium must be re- 
garded as a new growth. 

Etiology* — The cause of endometritis is 
infection, but in a larg<? j)ro])ortion of chronic 
cases it is not jiossilile to determine the nature 
or even prove the existenife of the organisms. 

Gonorrhoeal and jmerjieral infection are the 
commonest and most important causes of 
endometritis, and in those instances tJu? clinical 
and microscopical evidence of infection is often 
complete. But as it is im])ossiblo to get 
cultures from the interior of the uterus without 
the risk of contamination from the <'ervix, 
bacteriological ])roof is extriuuely difficult, 
except in the rare cases in which the uterus is 
removed in an early stag(‘ of the disease. 

Other organisms also undoubtedly invade the 
endometrium from the vagina, and tlic tubercle 
and colon bacilli from above by way of the 
Falloj)ian tubes. 

Pathology.- The microscopical recognition 
of inflammation in the endometrium is much 
more difficult than in the case* of most other 
tissues of the body, becausis only curettings can 
be obtained, as a rule, for examination. The 
endometrium, too, during menstrual life is con- 
stantly changing in preparation for, or in 
recovery from, a menstrual jieriod, and in this 
process its stroma becomes (rdeiuatous ; tliere 
are other features also that resemble the 
changes caused by inflammation. For details 
the reader must be refernnl to works on 
pathology, but it may be stated briefly that a 
conclusion is reached mainly on sueli points as 
the relative abundance or scan^ity of polymor- 
phonuclear leucocytes and plasma cells in the 
stroma. 

The interstitial tissue of the endometrium is 
the part primarily affected by inflammation, 
and two well-marked varieties of endometritis 
are iecx>gnized,the atrophic and the hyx>erplastic. 
In the former the endometrium becomes 
thinned and the glands are reduced in size by 
pressure exerted on them by the dense stroma ; 
in the latter there is general hyperplasia of tlie 
glandular elements as well as of the stroma, 
which becomes dense and fibrous. 


After the menopause the atrophied endome- 
trium frequently becomes infected by pyogenic 
organisms, and a similar condition occurs in 
cases of j>yometra before the menopause when 
the cerxix has been occluded by a malignant 
growth. In these cases the surface epithelium 
is shed and the endometrium shows pronounced 
evidence of inflammation. 

Symptoms. — When acute endometritis is 
due to pueriKiral septicajnria and saprsemia, its 
most frequent causes, the symptoms character- 
istic of these conditions will be present. 

Goiiorrhiea often spreads rapidly from the 
vagina and cervix to the endometrium, and 
next to puerjieral infection is the commonest 
and iiK)st important cause. 

Other organisms may sjiread from the vagina, 
and the ])resence of a necrotic fibroid or a 
breaking-down carcinoma or the introduction 
of a dirty instrument into the uterus may cause 
aimte inflammation. Increase of vaginal dis- 
charge is to be (expected when the endometrium 
becomes inflamed, but often the existimee of 
the condition is uncertain or unsuspected until 
the jwivic j)eritom^um becomes involved by a 
further spread of the infection. 

Chromic luidometritis is a minor coinjilaint, 
whi('h frequently has existed for years before 
medical advices is sought. Lencorrhena, men- 
orrhagia and sometinu^s metrorrhagia, dysmen- 
orrha*a, and jwlvic pain are its characteristic 
syin])touis. A patient will often complain of 
these syinjitoms dating from a labour or mis- 
carriagi? or an acute attack of vaginitis. There 
may Jiave been no disturbani'c obvious to her 
during the puerpe.rium, nor any acute illness 
following the vaginitis. The leucorrhceal dis- 
charge^ is oft<Mi very profuse, and may come 
largely from the (jervical mucous membrane, 
which is almost inevitably infected in cases of 
endometritis in which the infection has come 
from tlie vagina ; there is, however, no means 
of proving the actual source of the discliarge. 
The uterine bleeding is not usually severe, but 
the jieriods are prolonged and the loss increased. 
lrr<‘gular losses between the jieriods for a day 
or HO may oc(;ur, and in exceptional cases coitus 
provokes slight bleeding, which may persist for 
twenty-four to t wenty-six hours. The dysmenor- 
rheea is usually of the congestive type, but 
sjjasmodic attacks may occur. There is often 
a feeling of weight and discomfort in the pelvis 
or definite bearing-down between the periods. 

Sterility is frequently due to endometritis, 
and patients often seek advice on account of 
this symx)tom only. 
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In cases of senile endometntis foul blood- 
stained (Mschargc is the symptom that brings 
patients for treatment. 

In some cases of endometritis the general 
health becomes impaired ; there may be head- 
ache, backache, and vague pains in other 
parts of the body, and women often complain 
of feeling weak and incapable of any jihysical 
exertion without being unduly tired. 

Diagnoiif • — Bimanual examination may 
elicit tenderness of the uterus, whi(*h is bulky 
And its cavity slightly elongated. The cervical 
mucous membrane and Fallopian tubes are 
also very frequently infected in endometritis, 
4 SO that some collateral eviden(*e may be ob- 
tained by finding thickened tubes, erosion, 
mucous polypi, or some other sign of old 
pelvic inflammation. 

The clinical features are rather indefinite, 
and the diagnosis ultimately rests on the 
microscopical examination of the curettings ; 
when, however, there is a history of infection 
with the above syinptoms and })hy8ical signs 
the probabilities are that the case is one of 
oudometritis. 

Prognosis. — The rc^sults of dilatation and 
curetting are good, and a cure by this operation 
can be expected in the great majority of cases. 
In some the full benefit may not be obtained 
for several months, although ultimately it be- 
comes complete ; occasionally it is necessary 
to repeat the operation. 

Treatmont. — ^Mild cases may require very 
little treatment, and often douches are enough 
to relieve the patient of the discomfort of the 
leuconhcea and to reduce the excessive loss 
•of blood When symptoms are troublesome, 
curetting, followed by swabbing of the uterus 
with strong iodine, should be undertaken. If 
the general health is poor a change and rest, 
with appropriate medical treatment, should be 
advised after the operation. 

Endocervicitis 

Inflammation of the cervical mucous mem- 
brane is caused by infection from below. 
'GonorrhcBa is much the most important of 
•such infections, and frequently attacks the 
•cervix primarily. 

Other infecting agents are the streptococcus 
and numerous other organisms ; after an attack 
■of gonorrhcBa it is common for the damaged 
<^ervical mucous membrane to be invaded by 
these organisms, which keep up the inflamma- 
tion long after the gonococcus has disappeared. 

When the cervix is lacerated and the lips 


become everted, the exposed mucous mexnbnai 
readily becomes infected and inflamed. 

PatlMlogy* — The cervical mucous mem*> 
brane is red and swollen, and polypi devdop 
on it. The cervix itself is often edarged, and 
areas of erosion form around the os. Small 
shotty cysts containing mucoid fluid, known 
as Naboth's follicles, are commonly seen on 
the surface of the cervix, and are caused by 
retention of the secretion in the glands. 
Microscopically, round-celled infiltration and 
fibrosis of the stroma are found in the mucous 
membrane. 

Symptoms. — Leucorrhoea is always pre- 
sent, the discharge varying greatly in quantity 
and character. It may be thick, purulent or 
blood-stained, or watery in consistence, but 
that coming from the cervix is commonly clear 
and viscid like the unboiled white of egg. 
Backache is common. Frequently there are 
symptoms which point to a spread of the in- 
flammation to the endometrium and Fallopian 
tubes. 

Diagnosis. — The presence of leucorrhoea, 
the appearance of the cervix, and the history 
of the case make the diagnosis clear, but it is 
impossible to say whether the inflammation is 
limited to the cervix or has spread to the 
endometrium. 

Treatment. — ^Douches of alum and zinc 
sulphate, 30 gr. of each to a pint of water, or 
some mild antiseptic often give good results, 
and should first be tried. If the progress is 
not satisfactory the cervical canal and exposed 
glandular mucous membrane should be swabbed 
in addition three or four times at weekly in- 
tervals with strong iodine, pure carbolic, sil- 
ver nitrate 10 per cent., or one of the organic 
silver preparations. This treatment often has 
a good eflect, but if it fails a course of ten days 
or a fortnight of medicated pessaries containing 
ichthyol 6-10 per cent., glycerin 60 per cent., 
or iodine ^-1 per cent, should have a trial in 
place of the swabbing. 

If the discharge still persists, the cervix 
should be curetted and swabbed, and, as there 
may be endometritis too, the interior of the 
uterus should be treated in the same way. 

Good results have been reported by Hobbs 
(Pfoct., Jan., 1921) in the early stages of 
orrhcea by swabbing the cervical canal with 
tincture of iodine 1 part and gl^^ce]^ 8 |>artei 
and in chronic cases of endocervicitis by intro* 
ducing gauze tampons saturated with linimenl 
of iodine 3 parts and glycerin 1 part into 
cervical canal When this treatment faOa If 
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cure the discharge, he advocates dilatation of 
the cervix and irrigation of the cavity of the 
uterus with liniment of iodine, followed by the 
introduction for six hours of an intra-uterine 
tampon soaked in equal parts of tincture of 
iodine and glycerin. 

In some cases of eversion of the lips, rej)air of 
the cervix gives good results, while in others, 
with lacerations or extensive erosions, amputa- 
tion of the cervix is the most satisfactory 
treatment. 

Metritis 

Inflammation of the muscular wall of the 
uterus may be acute or chronic, and occurs as 
a sequel of endometritis. 

Acute metritis is the result of jiuerperal in- 
fection in the great majority of cases. When a 
piece of infected placenta or membrane is re- 
tained in the uterus an inflajumatory zone dec]) 
to it develops in the uterine wall. A less well- 
defined layer is also found under the (‘ndoiue- 
trium in cases of puerperal se])tic8ejnia. 

If the infection is virulent the vessels be- 
come thrombosed, inflammatory foci form 
near them, and abscesses may develop in the 
uterine muscle. 

Chronic metritis is a term used to indicate 
a clinical rather than a definite pathological 
condition. These cases of “ chronic’’ metritis 
have been classified by Fletcher Shaw under 
three headings : — 

1. True metritis, which is characierized by 
the develojmient of an excess of fibrous tissue 
in the wall and accounts for 1 per cent, of all 
cases. 

2. Subinvolution, in which tliere is excess 
of elastic and fibrous tissue; this group con- 
stitutes 95 per cent. 

3. True hypertrophy, in which the various 
elements of the uterine wall are all increasiHl ; 
this provides the remaining 4 })er cent. 

Etiology. — It will be seen from the above 
that inflammation is only definitely responsible 
for about 1 per cent, of the cases, whilst sub- 
involution, which is very probably itself due 
to a mild infection during the puerperium, 
accounts for the great bulk. The cause of 
the hypertrophy is unknown. 

Patnology. — The wall of the uterus is tough 
und often double its normal thickness ; its imt 
surface is pale and fibrous in appearance, and 
the divided vessels stand out very obviously 
upon it. The whole organ is uniformly en- 
larged, the cavity sharing in the enlargement. 
The endometrium may be thickened or abnor- 
mally thin. 


ENEMATA 

Symptomt.*— The chief and frequently the 
only symptom is profuse and increasing 
bleeding, but there may be leucorrhoea also. 
At first the bleeding is definitely menstrual 
in character, but the periods increase in 
duration and the loss may become practically 
continuous. 

Chronic metritis is usually seen in women 
who Lave had children and are ap])roaching 
the menopause. 

Diagnosis.- The uterus is bulky and harder 
than normal, and the ca^^ty is found by the 
sound to be slightly elongated. 

Until tlie cervix is dilat(Ml and the cavity 
explored with the finger no definite diagnosis of 
chronic; metritis can be made, as it is im 2 )ossible 
to be certain that the signs and symptoms are 
not due to a small submuc;ous fibroid. But 
with the finger in the uterus the diagnosis can 
be established, for the thickening of the wall 
can l)(» recognized and the i)resence of any 
tumour in the wall or gross change in the 
endometrium excluded. 

Treatment. —Rrugs have i)ractically no 
influence on this type of uterine bleeding, but 
are usually given a trial because the cause 
cannot be determ int'd with certainty. 

If the j)atient has already becjome very 
aneemic, delay in stopping the bleeding may be 
dangerous ; in such cas(?s (*uretting and' ex- 
])U)ration of the ut(;rus sliould be done without 
delay. In tliis way the cause of the bleeding 
will be a8C(*rtained, and even if it is due to 
metritis there is some hope that the loss will be 
reduc<;d. 

Wh<;ii the endometrium is found to be 
thickc‘ned, curetting often gives temj)orary 
relief ; but if it is thin, very little can be ex- 
I)ected from the operation. 

If, after curetting, the symptoms are not re- 
lieved, the usual and probably the best course 
is to remove the uterus. The alternative is 
treatment by X-rays or radium ; tlie latter 
seems the more satisfactory, as its effect is 
])robabJy more rapid. A tube containing 
100 mg. of radium can be introduced into the 
uterus at the time of the curetting and left in 
position for twenty-four or thirty-six hours. 
After its removal there may be complete 
cessation of the bleeding. j p 

ENEMATA. — Fluids are injected into the 
bowel to subserve two purposes, the one to 
supply nutriment when for some reason it is 
either impossible or unwise to give food in the 
ordinary way, the other therapeutic. 
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Nutrient enemate.— These Tvere formerly 
administered much more frequently than at 
present. Examples are : 


peptonized milk 

gii.-iv. 

Beef tea 

5ii« 

Raw- meat juice 

3i- 

Sod. bicarb 

gr. X. 

Liq. pancreat 

oh 

Beef tea 

38S. 

Solution of glucose (80 per cent.) 


Sod. bicarb 

gr. X. 

Liq. pancreat. .... 

oh 

Milk 

Siih 


Much doubt has l)cen thrown on tlie value 
of giving i)rotciiis rcctally, sinc'c in nutrient 
enemata, as usually administered, they are 
provided in the form of pej)toncs, and physi- 
ology now teaches that they (‘an only be 
absorbed as amino-acids. Careful observations 
on patients have borne this out and have also 
shown that the fat of milk is absorbed in very 
small quantity. Moreover, after these enemata 
the residue washed out from the bowel is very 
ofiensive, and if they are continued for several 
days the j)atient often manifests the symptoms 
of putrefactive intoxication. The difficulty 
may be surmounted by giving chemically pre- 
pared amino-acids, or milk which has been 
pancreatized for twenty-four hours so that the 
peptones first formed have been converted into 
amino-acids. 

The best kind of food for rectal alimentation 
is undoubtedly gluc^ose, a C-per-cent. solu- 
tion of which in tap-water is isotonic with 
blood ; half a pint to a pint may be given 
every four hours. The glucose may be com- 
bined with milk i)an(‘reatized for twenty-four 
hours. With all forms of rectdl feeding the 
bowel should be washed out with warm saline 
at least once a day, and thirst must be com- 
bated by leaving in it from half a pint to a 
pint of the solution. A further half-pint or 
pint of salin(‘ during the twenty-four hours is 
advisable. Great care must also be paid to 
the cleanliness of the mouth. 

Medicinal enemata may be divided into 
those which act locally and those which are 
used as a means of administering a drug the 
general action of which is desired. 

Among enemata employed for their local 
effect are : 

1. Purgative enemata. — These are usually 
large pint or more according to age), and 
may be of warm water only or contain a 


slightly irritating substance such as soap* 
W^hen soap is added it is advisable to use t£e 
soft soap of the British Pharmacopoeia (1 oz, to 
the pint of water), lest enemata rashes or other 
signs of toxaemia follow. The result in either 
case is to provoke an active peristalsis. A 
similar effect may be attained by the use of 
smaller quantities of more irritating substances, 
for example glycerin (1 oz.). This variety of 
enema is useful when distension of the colon 
must be avoided, but is too irritating to be 
employed frequently. When the bowel is 
filled with hard, dry scybala, enemata of warm 
olive oil pint), to which castor oil (1 oz.) may 
be added, given very slowly and retained for as 
long as possible, are sometimes effective after 
other measures have failed. Purgative enemata 
should not be employed for constipation w’hich 
can be treated successfully by other measures, 
and should be discontinued as soon as possible, 
since, by distension, they are prone to weaken 
an already atonic bowel, and if continued too 
long may be necessary for the remainder of 
the patient’s life. 

2. For tympanites. — A simple purgative 
enema may suffice, especially if a two-way 
tube is used, but w’hen the tympanites is severe, 
particularly in the absence of scybala, a tur- 
pentine enema oz. added to 10 oz. of mucilage 
of starch) or spirit, menth. pip. (1 oz. to a pint 
of water) is more satisfactory, 

3. Antiseptic and astr^ent enemata are 
employed for local affections of the colon — 
for example, ulceration from dysentery or 
non - dysenteric colitis and stercoral ulcera- 
tion. Among the solutions employed are lis- 
terin, glycothymolin, borolyptol, or boric acid 
(1-2 oz. to the quart), acetozone (1 to 1,000), 
jwotargol and argyrol (1 to 600), quin, sulph. 
(1 to 500-1,000), silver nitrate (1 to 2,000), 
thvmol (1 to 2,600), and pot, permang. (1 to 
2 , 000 ). 

4. To control hssmorrhage and diarrhoea a 

starch-and-opium enema (tinct. opii 15 min., 
mucil. amyli to 2 oz.) is commonly used and 
is often efficacious. Such treatment is not 
strictly local, for the opium has no direct 
astringent effect. For the bleeding from 
colonic ulcers, injections of gelatin (10 |>ei 
cent.), or gelatin (5 per cent.) containmg 
calcium chloride (2 per cent.), are often more 
beneficial than opium and starch. Ice-water, 
or water at as high a temperature as can bo 
borne, sometimes controls persistent and in- 
tractable bleeding. 

5. For tenesmni a small simple, enema of 
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warm water often gives immediate relief by 
clearing out irritating scybala and promoting 
relaxation of the spasm of the sphincter. 
Among medicinal enemata employed for 
their general efEect — (1) large saline enemata 
are used to combat shock, to re])laee loss of 
body fluids, to dilute circulating toxins as in 
ursemia, and to allay thirst. The injection of 
saline continuously by the bowel after surgical 
operations, especially abdominal operations, 
has proved of the greatest value. 

(2) Drugs arc administered in this way when 
they cannot be given orally, as in mental 
disease, tetanus, or when the patient is un- 
conscious or convulsive ; examples arc chloral 
And bromides in epilepsy, and quinine in cere- 
bral malaria. 

(3) The colon is utilizer! as an accessory 
channel of absorption when large quantities 
•of a drug are indicated. Thus, in the diacetic- 
Acid poisoning of diabetes, alkalis and laevulose 
are administere-d rectally at the same time as 
orally, and the Bame is true of glur'ose and 
alkalis in delayed ansBsthetic*. poisoning and 
cyclical vomiting. 

(4) General anaesthesia is ])roduced by the 

rectal injection of a solution of ether in oil, a 
form of administration spcrdally indicated 
when it is dej^ired to render the upj)er part 
of the body anajsthetir^ while allowing free 
access to the mouth and face, as in plastic and 
cosmetic operations, Langmead. 

ENOPHTHALMOS (see Eve, PjXamination 
OF ; Orbit, Affections of). 

ENTERIC FEVER (r?ee Tvphoid and 
Paratyphoid Fevers). 

ENTERITIS. — The acute catarrhal forms 
Are described under Diarkhcea and Diakkhceal 
Disorders op Infants ; other varieties are 
considered in connexion with the conditions 
in which they occur. 

ENTER0PT08I8 (see Visceroptosis). 
ENTER08PA8M (see Constipation). 
ENTROPION (sec Eyelids, Affections of). 
.ENURE8I8 (see Incontinence of Urine). 
ENZYME8 (see Pathology, Chemical). 
.E08IN0PHILIA (see Leucocytosis). 
EPHELI8 AB IQNE (see Eczema). 

EPIDEMIO OEREBRO-8PINAL FEVER 

(see Meningitis). 


EPIDEMIC DIARRHCEA (see Diarrhosal 
Disorders of Infants). 

EPIDEMIO HASMOQLOBINURIA (see 
Epidemic Jaundice of Infants, under 
Jaundice). 

EPIDEMIO JAUNDICE (see Jaundice). 

EPIDEMIC PAROTITIS (see Mumps). 

EPIDERMOLYSIS BULLOSA (see Pem- 
phigus). 

EPIDIDYMITI8.-*Inflammation of the epi- 
didymis. Ah the inflammation commonly ex- 
tends to the body of the testicle, the term 
epidi^jpno-orchitis is often employed. 

Etiology. — Except when due to injury, 
epididnnitis is always secondary to an infec- 
tion of the jMisterior, or prostatic, part of the 
urethra. Frequently some irritation or slight 
injury, such as may be caused by the passage 
of catheters, is a contributory and exciting 
cause. The usual source of infection is gonor- 
rhma, the epididymo-orchitis appearing about 
the fourth week of the discharge, though it 
may oc(mr much later, in the course of a chronic 
gleet. In some cases it appears to be brought 
on by the use of strong injections. It may 
also occur with gouty urethritis and in cases 
of stricture and enlarged prostate, esj)ccially 
when cathetcjrs Jiave to be employed. Vesical 
calculus, a small calculus impacted in the 
un^thra, and prostatic calculi may also provide 
the soun^e of infection and irritation ; and here 
again the use of instruments, such as a litho- 
trite, may be the actual exciting cause. Lastly, 
epididymo-orchitis may occur with a Bacillns 
coU infection of the bladder and j)rostate 
without urethral discharge, and tuberculous 
disease may have such an acute onset as to 
suggest gonococcal infection. 

The general view that the inflammatory pro- 
cess is a direct extension along the vas, and possi- 
bly also the lymphatics of the cord, is confirmed 
by the thickening and tenderness of this struc- 
ture. The globus minor is first involved, the 
inflammation subsequently extending to the 
globus major and the testicle. While the vas 
and the epididymis contain pus and shed 
epithelium, the testis usually shows only 
oedema and congestion. A small acute hydro- 
cele is commonly present. 

S3rinptomRtology. — At first there is pain 
and a(‘hing in the groin and iliac region, which 
subsequently extends to the testicle. The 
globus minor first enlarges, but the swelling 
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rapidly extends to the whole of the epididymis, 
490 that it appears to wrap round the body of 
the testis, which sometimes cannot be separ- 
o-tely distinguished. The swelling is extremely 
tender, and there is a characteristic severe 
flickening pain. Constitutional disturbance may 
be severe, as shown by j)VTexia, vomiting, and 
occasionally by rigors. There is redness of the 
skin with cedema of the scrotal tissues, and, as 
the result of the latter, the swelling Is flattened 
laterally owing to the pressure of the thighs. 
The inflammation reaches its maxiiiiuin in 
five or six days, and then, after three or four 
days, subsides, at first slowly. The acute 
symptoms follow the same (*f)urse, but some 
swelling of the globus minor persists for a 
long time, in some cases almost indefinitely. 
It is rare for both testicles to be affected 
aimultaneously, but as one improves the other 
may become inflamed. Abscess-formation is 
very rare in gonorrhoeal cases, but suppuration 
in tlie tunica vaginalis, cord, or epididymis may 
occur with other forms, especially after opera- 
tion, or there may be actual sloughing of the 
testicle. In cases in which there is persistent 
thickening of the globus minor the lumen may 
be obliterated, and, if this is bilateral, sterility 
will result. 

The urethral discharge commonly disappears 
as the ej)ididymitis develops, but reapi)ears 
as the infiammatioii suUsides. 

Diagnoiit. — Epididymitis must be distin- 
guished from orchitis, which i.s due to entirely 
different causes. Tuberculous disease with an 
acute onset may simulate acute epidid3miitis, 
but abscess-formation and bacteriological ex- 
amination of any discharge which ma}’ be 
present will clear up the diagnosis. The per- 
sistent thickening of the epididymis ma\' also 
be mistaken for tuberculous trouble. When 
occurring in an imperfectU" descended testicle 
in the inguinal canal, it may closely resemble 
strangulated hernia, or, if the testicle is intra- 
abdominal, peritonitis or appcmdicitis. 

Treatment. — The patient should be ke])t in 
bed with the scrotum raised. In the early 
stages cold, in the form of an ice-bag or an ice 
poultice, gives the greatest relief, but after 
forty-eight hours hot lead-and-opium fomenta- 
tions are more effective. Tin? bowels should be 
kept acting freely Avitli calomel followed b)' 
saline 2)urges. Morphia may be required in 
the acute stage. After the acute symptoms 
have subsided, glycerin and belladonna may 
be applied locally, and later, when the pain has 
disappeared, strapping over Scott’s dressing 


promotes the absorption of the sweUiiigtf 
Potassium iodide should also be given in the 
late stages. When the inflammation has dimin* 
ished, the urethritis must be treated, and in 
non-venereal cases the cause of the infection 
and irritation in the urethra must receive 
attention. 

Should sui)jmration occur, the abscess must 
be opened and drained. 

For tuberculous epididvmitis, see Testis, 
TuBERrULOSIS OF. ‘ PHILir TORKBB. 


EPILEPSY. - -A sudden loss of consciousness 
must be regarded as the most remarkable and 
characteristic feature of epilepsy, and one 
which has up to the present time lacked a 
satisfactory explanation. If it were, under- 
stood, it would not be difficult to explain the 
warning which sometimes ]>reeedcs it, or the 
convulsive seizures and mental disturbances 
which follow it. That anyone may suddenly 
lose consciousness and present all the features 
of an epileptic attack, provided the provocation 
is sufficient, can hardly be disputed, but, for 
practical purposes, j)ersons who display this 
tendency without obvious and sufficient cause 
are regarded as epilepti(s and as suffering from 
a disease of whic*h the outward and visible 
sign is the e))ileptic seizure. 

Looked at from the experimental pomt of 
view, we know that sudden loss of conscious- 
m^ss, followed by convulsive movements, can 
be produced b}" a failure of circulation in the 
brain, and in seeking for an adequate cause 
of it in an epileptic attack it is difficult or im- 
possible to (*onceiv (5 that it can occur except 
as the result of a sudden interference with the 
circulation in the higher nerve-centres. The 
(cessation of the heart s action which precedes 
some epileptic attacks, and the epileptiform 
seizures which are associated with heart-block, 
Bupjwrt this view. But the sudden loss of 
(consciousness may occur without evidence 
of cardiat; failure ; this suggests some vaso- 
motor disturbance confined to the cerebrumt 
producing a transient isch&emia* of important 
centres. 

Etiology* — The constant factor is, without 
doubt, an inherent instability, the exact natxM 
of which is not yet understood. An inveflti^ 
gation of the family history of epileptics 
reveals, in the majority of instances, a pre* 
dis)K)3ition to epilepsjr, insanity, mental > de» 
ficiency, jisychoneuroBis, a drug habit, ct 
alcoholism. It is tempting to assume that tki 
inherent instability, in the case of the epileptit 
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patient, involves the vaso-motor system, and inflammation or traumata, throws no light on 
this view finds some support in the frequent the pathology of ei»ilepsy, although it may 
association of vaso-motor disturbances in the explain the aura and clinical characters of the 
limbs with epilepsy. Physical defects of other patient s seizures. . . 

kinds, generally regarded as degenerative Symptoinatolojfy* “ opilej)tic seizure 
stigmata, arc frequently present. may b<^ preceded by a prodromal jieriod, vary- 

Age . — The first manifestations of epilepsy ing in length from a few hours to a few days, 
are most common during infancy, during the during wliich the i)aticnt is depressed, irritable, 
second dentition, or about the age of puberty, and restless, or perhaps unduly elated and 
A history of convulsions in infancy must he energetic. But these pnulromal states are not 
looked upon with some sus])icion, as they are very common. Tlie sudden or rapid loss of 
not infrequently provoked by an unrecognized consciousness wliich is the essential feature of 
encephalitis, which may be responsible for some an ei»ileptic attack may last for a fraction of 
permanent structural defect of the brain that a second only or for a much longer period, 
forms a starting-point for later seizures. In the former case it may be the only mani- 

In quite a large proportion of epilej»tic festation of an attack, and may be so transient 
patients the first fit occurs during the unstable that it (‘scapi‘.s tlie notice of the patient and of 
period of puberty, and cases are by no means his eom]»anions. Such attacks may recur for 
uncommon in which a few fits at that age are months or years without being recognized, till 
the sole manifestation of the epileptic diathesis, the incidence of convulsions draws attention 
True epilepsy does not often eominence after to the more frequent petit mal. 

25 years of age ; wjum this occurs it is usually The aura. — In a large projiortion of ejiileptica 

the result of (‘Xposure to some severe mental loss of (‘onsciousness is immediately preceded 

or physical strain, to the effects of alcohol, by an aura, wliich may be sensory, motor, or 

lead, or syphilis, or to senile degenerative psyeliical. The aura in eaeh individual is 

changes. nearly always the same, and it may be there- 

Rejlex irrit<ttion , — It is difficult to apjmrtion fore an indication of the locality in wliich the 
the responsibility of such factors as dentition, cenOiral disturbance cnmiiKuices. An epileptic 
worms, errors of refraction, or nasal defects may state that some of liis fits only are ushered 
in the production of epilepsy, although it in by an aura, but this may be due to failure 

appears probable that they may hv reckoned to remember the warning, or to a retrograde 

as exciting causes in a certain numlier of cases, amnesia after the more s(*vore attacks. 

Blows on the head, trivial or severe, are not A scumrg aura may consist of a visceral 
uncommonly followed by a first epil<‘ptic at- sensation referred to the stomach or the chest, 
tack, but they cannot be regarded ns more or i)ara*sthesitc or jiains iu the limbs, or it may 
than secondary factors. Injuries to the brain be a sjM'cial sense ]»lienoriienon, as flashes of 
at birth must be included among jinssible light, musical sounds, or peculiar tastes or 
causes. smells. A moUrr aura may consist of local 

Psychical influences , — The part ])lay<‘d by twitcliings or sjiasms confined at first to a 
mental disturbances in the production of ej»i- few muscles, but showing a tendency to spread 
leptio attacks has received considerable atten- along a definite line of march. More jiurposivo 
tion in recent years, and there can be little movements, such as locomotion, must be 
doubt that fear, disappointment, and emotional regarded as the emotional expr(»ssion of a 
excitement are important factors in provoking psychical aura. Psychical auree are not un- 
the first manifestations of the disease, and may common : thv. patient may complain of dreami- 
play a part in its subsequent development. ness, or of some emotional or intellectual dis- 
Morbid anatomy. — The examination of turbance, which may or may not be manifest 
epileptic brains has revealed no (constant in his behaviour. Finally, it must be remem- 

features which can be regarded as specific, bered that an aura may occur without subse- 
Moreover, it is almost impossible to discrimi- quent loss of consciousness. Not infrequently 
nate between the results and the causes of the it is the only manifestation of an ejiileptic* 
di^ase. Degeneration of neurones and hyper- state. 

gliosis in longstanding cases may fairly be Loss of oonsoiousness. — The sudden loss of 
regarded as the consequences of an epileptic consciousness may be so short-lived that the 
life. The presence of congenital defects, scars, patient maintains his position, sitting or stand- 
porencephaly and other evidences of preceding ing ; more often it is tlie cause of his headlong 
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fall to the ground. The length of unconscious- 
ness is often difficult to measure, as the patient 
may pass from it into a deep sleep. 

Convulsive movements.— Tlieso are at first 
tonic in character, all the voluntary muscles 
being involved in spasm more or less simulta- 
neously, or those on oiu^ side of the body 
perhaps slightly before those on tlie other. 
They arc often accompanied by a loud cry, 
probably produced by a forced expulsion of 
air tlirough a narrowed ovdht. The head is 
usually retracted and turned to one side or 
the other ; the eyes may 1 m‘. open and staring, 
the jaws clenched, the chest fixed, and the 
\vhole trmik in a position of ov(‘r-extonsion. 
The arms may be extended, hut are more 
usually flexed at the elbows and wrists^ with 
the fingers and thumbs strongly adducted and 
clenched. The legs are extended, with the feet 
and toes pointing inwards and downwards. 
During this tonic phase, wliich may last from 
a few seconds to half a minute, the ])atieut\s 
complexion becomes livid and his lij>s are 
cyanotic, while the pupils dilate and are in- 
active to light. 

The tonic phase passes im|)erceptibly into 
one of clonic spasm : twitching of the eyes, 
the fac<‘, or the limbs on one side gradually 
increases in frequency and spreads until the 
whole body is involved in violent convulsions. 
Masticatory spasms are res])onsibIe for biting 
of the tongue during this stage, and a frotliy 
saliva, which may be bloodstained, is churned 
from the mouth. At the same time the urine 
and faeces may be evacuated, ('vanosis in- 
creases, the ]Hilse becomes more ra])id, and 
tlic‘ skin is covered with cold sweat. The con- 
vulsions subside gradually, and two or three 
minutes may elapse before they disappear. If 
tiie movements are very violent, injuries such 
as fractures and dislocations may result. 

The above description is that of a severe 
attack, but many epile])tic seizures may be 
associated with spasms which are hardly 
noticeable or may bo limited to a few muscles 
of the face, the eyes, or the limbs. 

As the spasms pass off, the jiatient relaxes 
into a condition of flaccidity associated with 
deep respiration, a gi’adual diiuimition in the 
size of the ])Upils, and return of consciousness, 
which, however, may be masked by heavy 
sleep. Examination of the reflexes at this 
stage may reveal an exaggeration of the tendon- 
jerks, absence of abdominal reflexes, and ex- 
tensor responses to plantar stimulation. 

A petit mal has nil the features of a grand 


nial except the convulsive stage and the «ub* 
sequent exhaustion. 

PoBt-parozysmal i^enomena.— There is often 
a period of automatism associated with mental 
confusion after both major and minor attacks. 
Tlic patient may dress, undress, carry out 
purposeless acts, or inflict injuries on himself 
and others. Some |)atients may remain for 
hours and even for days in a condition of mental 
ex<‘iteiiient and restlessness associated with de- 
lusions. Less commonly the paroxysm leaves 
a condition of hemiplegic weakness, or true 
epileptic attacks may be followed by purely 
liysteri(’al j^lienomena. The ix)st-paroxy8inal 
symptoms are important from the medico-legal 
point of view owing to the commission of 
criminal offences, and it is necessary to remem- 
ber that they are as likely to follow an attack 
which is so slight as to escaiHj recognition, 
as one which has all the characteristics of 
an epileptic seizure. Most i)atients, however, 
make a complete and rapid recovery from an 
ej)ileptic attack, and are able within an hour 
or two to resume their ordinary occupations, 
but some are exhausted for (‘onsiderable periods 
and otliers suffer with vomiting and headache. 

Frequency and time-inddenoe of attaeki. — 
Frequency varies fi*om many attacks a dajr to 
one a month, one in three months, one m a 
year, or even longer intervals. In many cases 
there is a serial tendency, three or four attacks 
in a day, or fifty to a hundre<l attacks in the 
course of a few days, being followed by a long 
]»eTiod of immunity. Some regularity in the 
incidence of attacli is not uncommon ; they 
may have definite association with the men- 
strual ]>eriod in the case of women. Attacks 
may bo cntiT(‘ly nocturnal or may occur only 
during the w^aking hours. The most frequent 
tiiiK* of day is the early morning, when the 
patient first awakes or wliile he is getting up. 
Many patients know that if tliey remain free 
from an attack until 8 or 9 a.m. there is no 
need to fear one during the rest of the ^y. 
No(?turnal epilei)sy may remain unrecognized 
for years in the case of patients who sleep 
alone, the occasional wetting of the bed being 
diagnosed as nocturnal enuresis. 

Epileptic attacks coimnonly cease for a num- 
ber of years, quite apart from the effects of 
treatment, especially between infancy and thp 
age of puberty; this renders the effects of 
treatment difficult to gauge. 

Status epUeptious.— this term is applied to 
the condition in which a patient passes bem 
one attack into another without zecowinjg 
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conBciousness ; it Diay last for hours or days. 
It may be the first manifestation of the epi- 
leptic tendency, or be provoked by the sudden 
cessation of bromide treatment, or oecur with- 
out obvious exciting cause. In severe and 
prolonged cases it is associated with a gradual 
rise of temperature and increasing rapidity of 
pulse and respiration. Its mortality is liigh. 

Interparoxysmal state.— Epileptics show no 
physical signs by which th<!ir disease can be 
diagnosed. Most patients present some vaso- 
motor disturbances in the form of cold, pur])le 
extremities, and many suffer from cliilblains. 
Not infrequently they are subject to migraine, 
and sometimes a liability to migrainous attacks 
has been rejdaced by a similar liability to (‘pi- 
leptic seizures. The jmpils of ejuleptic patients 
tend to oS{*illate on exposure to light, but neither 
this nor the vaso-motor jilienomena can be 
regarded as charactc^ristic of their disease. 

There is an enormous variation in the mtm- 
tality of epileptics. Although the disease is 
frequently associated with idio<y or mental 
deficiency, epileptic attacks may occur in 
persons whose mental (jquipment is up to, or 
even above, the average. We must distin- 
guish, moreover, lM*tween the defective ej)ile])tic 
child and the child who starts with a normal 
intelligence and only becomes defective after 
repeated epileptic seizures. Mental det^^riora- 
tion is the ineritabJe rcisult of frequently re- 
peated attacks, whether they are of the major 
or the minor variety. At the same time it is 
difficult to apiK)rtion the blame for tliis dete- 
rioration between the attacks and their effect 
upon the outlook, the environnumt, and the 
education of the victim. 

Attempts have been mad(* to define an 
epileptic personality enil)odying self-conqda- 
cency, egotism, exaggerat(*d sensitiveness, sus- 
picion, and ina(;cessibility, combined uith a 
tendency to sudden outbursts of temjwr or su])- 
pressed irritability. But here there is difficulty 
m discriminating between causes and effects. 
Depression, irritability, and loss of memory 
and attention are frequently observed in the 
intervals between the attacks, and, as the latter 
become shorter, they remain as an intc^.gral j)art 
of the patient’s character. In course of time 
be becomes less recejrtive and less expressive ; 
his thoughts and speech are characterized by 
a monotony of tone, and he sinks gradually 
into a condition of dementia. In this state 
he may be subject to accesses of violence or 
of immoral conduct. 

IfartaKty ••—Exact figures in regard to the 


mortality of epilepsy are wanting, but there 
can be no doubt that only a small minority 
of ])atients die from tlie direct results of the 
disease. Status epile]>ticus accounts for most 
of these, asphyxia from turning over in bed 
or immersion in a bath during a fit for a few 
cases, and exhaustion due to maniacal out- 
bursts for tlie remainder. 

Diagnosis. -The diagnosis of epilepsy can- 
not be made from the physical examination 
of a i)atient between his attacks. Character- 
istic major attacks are not likely to i)ass un- 
recognized unless they are always Jiocturnal, 
when the occasional discovery of a blood- 
stained pilloAv, a wet bed, or a bitten tongue 
should arouse susj)icion. Minor attacks escape 
notice* more from ignorance or inattention on 
the j)art. of a })aTent or a doctor than from 
any real diffi(*ulty in diagnosis. The repeated 
occurrence of similar j)henoinena, however 
transient, noticed or unnoticed by the patient^ 
ap])areni to his comj)anions, always sudden 
and gen<Tally witliout recognizable cause, should 
bring ejnlepy at once to the mind of a medical 
man. They are often regarded as faints, but 
true syncopal ultail'S arise from some definite 
cause, su(*h as a heated atmosj)here, an emo- 
tional stimulus, or great fatigue, and are i)re- 
ceded by an ai>preciable jjeriod of faintness, 
generally associat(>d with })aIlor and a f<*eling 
of nauH(*a and “ swiuiminess.” They lack the 
j)recipitancy of ejuleptic phenomena. Attacks 
of aural miiffo are 8om(‘time8 difficult to dis- 
tinguish from ejulejjsy ; but they are associ- 
ated with rotatory sensations, and tlieir origin 
can generally be determined owing to the 
accompanying tinnitus and deafness. Major 
e})ile])tic seizures jnay be simulated by hys- 
t^'rical JitSy and it is always necessary to bear 
in mind the frequent occurrence of hysterical 
s])asms as an immediate sequel of a transient 
and unrecognized jietit nial. In hysterical fits 
the j»atient is not convulsed but struggles, the 
lips may be liitten but not the tongue, and the 
s])hijicters are not ielax«‘d. The ])atient is 
flushed rather than livid, and the attack tends 
to he of niucli longer duration than that of an 
epileptic convulsion. 

The diagnosis from organic brain lesions^ 
such as intracranial tumour, cerebral sy])hilis, 
chronic ]ead-i)oiso 2 iing, arterio-sclerosis, or 
uraeiiiia, can be made only by careful jdiysical 
examination between the attacks, and by 
attention to the history of the onset and course 
of the disease. 

Prognosis. — Only general and somewhat 
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vague statements can be made in regard to the 
prognosis in epilepsv. Early recognition and 
treatment are certainly the most favourable 
omen in subjects who are otherwise healthy. 
An hereditary taint is not altogether an un- 
favourable factor in prognosis. Cases whi<‘h 
relapse after suw^essful treatment has been 
discontinued rarely do well even when the 
treatment is renewed under identical condi- 
tions. The age of onset is not of great import- 
ance, but the later fits appear uj) to 30 years 
of age the better the outlook. Petit mal defies 
treatment more often than grand mal, and the 
occurrence of attacks both by day and by night 
s less favourable than when tliey are entirely 
nocturnal or entirely diurnal. Patients with 
much mental deterioration do not respond 
well to tre^itment, but spontaneous remissions 
may occur. 

Treatment- — ^When a timdency to epilepsy 
has been determined, the first principle should 
be to interfere as little as }K)Ssible with the 
ordinary routine of the child’s life. It is 
neither necessary nor wise to stop all w^ork, 
but those responsible for his education should 
be instructed that exposure to strain must be 
avoided. It is equally important to ])revent 
the child from feeling that he is different 
from other children, that he is more or less 
under 8Usj)icion, and that he is constantly 
being restrained from sharing in the pursuits 
of his brothers and sisters. Any tendency to 
introBj)eetion sliould be countered, and fears 
allayed by frankness and encouragement. It 
is better to take certain inevitable risks than 
to let him brood over his disability. 

General hygiene. — All epileptic patients 
sliould have plenty of fresh air and sliould 
avoid the stuffy atiiiosphen* associat(‘d w'ith 
picture palaces, tlieatres, and many churches. 
They should be jirotected from excitement 
w’ithout undue interfenmee with their ] Meas- 
ures . Outdoor games are better than indoor 
parties. Long hours of sleep must be encour- 
aged, and all sources of great fatigue avoided. 
Adults must be forbidden such occu]iations as 
driving a car, as the occurrence of an attack 
might tmdanger the lives of others. The risks 
of bicy(Ming or of riding may often be taken 
with advantage. Kegular employment of a 
congenial nature is of the utmost imfiortance, 
the greatest curse of the epileptic being his 
inability to procure it or to keep it. Minor 
disturbances of liealth must be attended to, 
especially those associated with errors of re- 
fraction, nasal defects, tonsils, adenoids, or the 


functions of the gastro-intestinal tract. Diet 
should be regulated in accordance with the 
jiatient's idiosyncrasies, and heavy meals, 
esj^cially in the latter jiart of the day, avoided. 
It is not net'essary to stop all meat or all salt, 
but moderation in regard to both should be 
enjoined. Alcohol must be left severely alone, 
and tobacco enjoyed only in small quan- 
tities. 

Medicinal. — No ex^ierienced observer can 
doubt that the course of ejiilepsy is largely 
influenced by habit. In other words, every 
seizure, however slight, helps to establish more 
firmly the “ fit habit ” of the brain. The use 
of drugs in the treatment of epilejisy is mainly 
directed towards the prevention or cure of this 
habit. 

The value of bromides has stood the test of 
sixty years’ exjierienre and, in spite of ^lopular 
and even professional })rejudicc and ignorance, 
is still established in an impregnable position 
compared with that of any other therapeutic 
agent. When they fail in completely con- 
trolling the occurrence of fits, the }>atient’s 
relatives are apt to asi'ribe to the drug the 
mental deterioration which is the inevitable 
result of the recurring attacks ; but every 
physician w'ith large experience knows that 
patients who take moderate doses of bromide 
daily with suctjessful results can continue the 
drug year after year without the slightest sign 
of mental deterioration. Frequently, inde^, 
patients become brighter, less dejiressed, more 
energetic, and better in general health after 
the administration of bromides. Professional 
prejudice against their use has arisen largely 
from ignorance of the way in which they should 
be employtKl. The essential for success is 
regularity and continuity in administration. 
It doc‘S not matter w'hich of the bromide salts 
is used, but a medical man should choose one 
and keep to it. There is no advantage in 
])rescribing a mixture of three salts, and there 
is no valid reason for sujiposing that one salt 
is more depressing than another. If a drachm 
of bromide daily is unsuccessful in controlling 
epilepsy it is unwuso to try bigger doses ; in 
the large majority of cases 30 or 40 gr. per 
diem will jiroduce the maximal effect, and 
many cases 15 or 20 gr. are suflScient. Never 
give two doses daily when one is sufficient, 
and never give three doses daily if this can 
be avoided. Continuous treatment is much 
more likely to be persevered in when the dmg 
has to he taken only once or twice in the 
twenty-four hours. The medicine ahenUi:/:be 
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taken just before the time at which attacks by cold sponging or immersion in a cold bath 
are most likely to occur— in nocturnal epilepsy in the case of children , 
at bedtime, while if fits occur in the morning Marriage. — The majority of epileptics marry 

the dose should be taken immediately on in spite of advice to the contrary, and marriage 
waking. It may be wise to increase it during has no definite e£Ee(?t on the (.*ourse of the 
the week of menstruation if attacks are par- clis<*asc*. No su import can be jriven to the id^*a 
ticularly prone to occur at that time. Two that the condition of the patient is materially 
or three minims of liquor arsenicalis sliould altered by eitlior sexual intercourse or coii- 
be prescribed with each dose, and the efficacy tinejice. Confirmed epileptics should not 
of the mixture may be increased in many marry, on account of the hereditary nature of 
cases by the addition of tincture of belladonna, their instability ; but this rule may be jnodified 
tincture of digitalis, tincture of nux vomica, in the case; of some j)aticnts who Lave acquired 
borax, calcium lactate, or zinc salts. Only the epile}»tic habit after head injuries or brain 
experience can enable one to judge Ijow diseast^ The recurrence of epileptic attacks is 
far one of these adjuvants is likely to be a grave and frequent source of marital iin- 
of use. lia})piness. 

The administration of bromides cures a few Institutional treatment. — Epileptic colonies 
cases, relieves a very large number, and is are of great service in promoting the health of 
useless in a small minority. The amount of their imriates, because here they secure favour- 
relief is variable, but when it enables the patient able surroundings, freedom from the psycho- 
to carry on an employment or to livi^ a com- logical influences (engendered by the struggle 
paratively normal life its imjxjrtaiiru^ is very for existence under handicap, regular em})loy- 
great. If tre^itment partially controls the fre- ment, and the social intt^rcourse which is often 
quency of attacks it should be (‘oiitinued in- denied them in the outer world. The fact that 
definitely. When attacks cease under the a ])atient lives under these conditions should 
influence of bromides it is wise to continue not ])reclude him from careful individual 
their exhibition for several vears, the dose attention and medicinal treatment. 

bemg padually reduced after two or three ^ Farquhab Bczzaed. 

years of immunity from attacks. In such cases 

the medicine is doing no harm, and it is much EPILEPSYi JACKSONIAN. — Jacksonian 
wiser to delay its cessation than to risk a opil(q)sy is a term applied to (‘onvulsive attacks 
relapse. beginning in a ])articular region, and spreading 

Treatment of the epileptic attack.— In a along a d(?fmit(^ line of march corresponding 
cases the patient can abort attacks when th(‘ to the aiiaiomical arrangement of centres in 
warning is sufiiciently prolonged, and each has the cerebral cortex. In these attacks there is 
his own particular method, learned by expri- either no loss of consciousness, or unconscious- 
ence. He is not always succcissful, and no ness only suprvenes when the convulsions 
reliance can be placed on Jiis efforts. During have become generalized. Jacksonian ejulepsy 
an attack the patient should be protected from is a symptom, not a disease*. It is a result of 
injury, from biting liis tongue, and from a focal structural It^sion in tli(^ brain wliich may 
suffocation. No other measures are neces- be fixed and permanent, such as a scar resulting 
sarv, and it is advisable to allow him to sleep from inflammation or injury, or progressive, 
undisturbed if he passes from un(fonscious- such as tumour or abscess. Th(* diagnosis is 
ness into a slumber. A post-epileptic liys- that of th(i underlying conditions, and the 
terical fit can be cut short by any of tins treatment is that of idiopathic epilepsy sup- 
methods usually employed in dealing with phunented by measures, medical or surgical, 
such attacks. which aim at the removal of the disease. It 

In statits epUeptious chloroform should be must not be forgotten, however, that the ex- 
administered in order to stop the convulsions c.ision of a tumour, for instance, may not bring 
and to enable other measures to be taken al)out a cessation of attacks, and that medic ina 
against their renewal. An injection of hydro- treatment is necessary for prolonged priods 

after a successful surgical operation. 

E. Farquhar Buzzard. 

should be used for the administration of nutri- EPILEPTIC IDIOCY (see Epileptic la- 
ment, and a rise of temperature should be met sanity). 
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oionuae 01 nyoseme gr. snouja oe given 
subcutaneously, and } dr. of chloral hydrate 
placed in the rectum. The same channel 
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EPILEPTIC IN8ANITY.-<The cautei of 

the mental symptoms of epilepsy differ in no 
way from those of the somatic symptoms. 

Symptomi. — Though the mental diaracter- 
istics of epilej)tics, apart from episodal attacks, 
arc often quite normal, and in rare instances 
surpass the average level of ability, yet very 
many patients exhibit some jjoculiarities. 
Epilepsy is particularly associated with all 
d(*grees of mental defect, froju a level of com- 
])lete iuedu(‘ability to one at which it can 
only be said that the patient is rather back- 
ward. At any of these levels there will prob- 
ably be found singular manifestations of vanity, 
selfishness, idleness, and religiosity, and, as 
an aceentuatio]! of these characteristics, a 
marked tendency to alcoholism, crime, and 
various sorts of mental disorder. Tn addition, 
however, to those features there are episodal 
mental symj)ton)8 asso(.‘iated with the fits, or 
occurring independently of them, having cer- 
tain peculiarities which suggest that they arc 
in tlie mental field analogous to th<‘ somatic, 
symptoms, the so-called psychic equivalents. 
]jastly, there is the general mental enfeeble- 
mont which in many cases sooner or later 
makes its appearance, and which is known as 
epileptic dementia. 

(Considering first the symptoms associated 
with the fits, we find tJuit some occur before 
tlie fit, some during it, and some after it. The 
approach of fits is occasionally announced by 
some change in the patient's cluiracter. lie 
may for some varying ]H*riod be depressed or 
excited, or rather stupid or obstinate, or be 
oc.cui»ied by some particular line of thought. 
Occasionally an hallucination of some sjiecial 
s<*nse jiiay serve as an aura. Such hallucina- 
tions may be quite vague, or may be of definite 
sounds, sights, smells, and tastes. In some 
cases patients have asserted that when the fit 
has commenced they have not completely lost 
consciousness, but have been through a vague, 
dreamy state without marked affective tone, 
while others have experienced feelings of ex- 
treme terror and horror. 

The mental .symptoms succeeding a fit may 
consist in confusion, in which the jiercep- 
tion of surroundings is most imperfect and 
a perverted judgment may lead to the com- 
mission of foolish or criminal acts. As an 
extension of this confusional state there may 
be a condition of automatism in which the 
jiatient may perform a series of acts, simple 
or complicated, of which he has no recollection 
when he “ wakes up.” In a few cases ezeite- 
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ment and violence are so extreme that the 
term “ furor has been applied to the state* 
Psychic equivalents are abnormal mental states 
occurring in epileptics, which come on with great 
rapidity, usually last but a few hours or days, 
and rapidly subside. Sometimes such attacks 
alternate with fits or occur in persons who 
have had fits, and in such cases there is but 
little doubt of their epileptic source. In other 
cases there have been no fits, great or small, 
and the ej)ileptio (‘haractor of the equivalents 
is deduced from the sudden onset, short dura- 
tion, rapid disappearance, and other charac- 
teristics shortly to be described, and perhaps 
from a faulty family history. When the con- 
dition is established the jmtient is in a state 
of extreme confusion, and seems to be living 
in a world apart, lie may give evidence of 
delusions wdn(‘h may be grandiose, persecutory, 
or iiyj)ochondriacal, and may exhibit conduct 
w'holly ina])propriate to his surroundings. It 
is of great importance to bear in mind that the 
ai'tions of persons in this state are extremely 
impulsive and violent, and that they are in 
conse(pienee among the most dangerous of all 
the mentally unsound, and may commit 
homicide, or sexual or other assaults of a 
determined nature. Associated with the attack , 
or occurring after it, have been noted such 
signs as tnunors of the hands, face, and tongue, 
mumbling speech, .staggering gait, and perhaps 
even inaluli-ty to stand. Such signs, together 
with the impulsiveness and violence, suggest 
the epileptic origin of the attacks. After the 
attack is over th(;re is forgetfulness, partial or 
complete, uf that which occurred during its 
course. 

Whether as a co»isequenec of the fits or as 
a terminal feature of a general process, mental 
enfeeble merit .sooner or later appears. It is 
of very gradual onset, but its ])ace is liable to 
oc(;asionaI acceleration, especially at such times 
as puberty and the menojiausc. The symptoms 
first show themselves as slowing of the mental 
o])erations anrl sluggishness of the reactions, 
combined with a lowering of the level of 
character, so that the patient becomes cun- 
ning and selfish. Sexual impulses are also 
liable to become ovenvhelming, and may lead 
to assaults, or perversion, or bestiality. Aa 
time goes on, mental deterioration increases* 
until at last the patient is left with a few 
elementary reactions. 

Treatment of the mental symptoms ia 
fundamentally the same as for other forms ef 
epilepsy. The impulsive and violent eharaeMt 
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of tha xeactions must always be remembered, gained in this direction, as we have demon- 
and an efficient stafi of nurses or attendants strated that the duct is sufficiently patent for 
obtained. The attacks are usually of short the passage of tears. 

duration, and for this reason certification may If the fluid does not pass into the throat, the 
not be necessary, always provided that the obstruction is usually in the duct, and probably 
patient can be properly looked after elsewhere at its nasal end. My belief is that nearly all 
than in an asylum. g p j^cxamara obstruction are due originally to dis- 

ease of the nasal passages which blocks the 
EPIPHORA. — The term epiphora denotes an nasal end of the duct, and that therefore the 
overflow of tears in sufficient quantity to trickle nose should be examined carefully before any 
down the check instead of being carried away further treatment is carried out. Epiphora 
by the lachrymal channels into the nose. It is may continue as a watery discharge, or the 
due to a variety of causes to be mentioned secretion retained in a dilated lachrymal sac 
later, but the condition is always aggravated may become infected by micro-organisms and 
by exposure to wind and cold, and indeed be rendered muco-purulent. Again, a definite 
seldom occurs indoors. abscess may form and api)ear as an inflamed 

The ordinary moisture of the conjunctival tender swelling at the inner canthus and over 
sac and the eyeball is maintained by secretion the neighbouring i)aTt of the nose, eventually 
from the Meibomian and other (onjunctival pointing below the internal tarsal ligament, 
^nds, and receives nothing from the lachrymal Prognosis is not very satisfactory, for, 
gland, which is only called into a(‘tion by the unless the normal passage is re-established in 

irritation due to the presence of foreign bodies some way, watering of the eyes in the wind and 

or under the influence of emotion, dust, wind, cold is certain to remain, and re-cstahlishmcnt 

or cold ; therefore the lachrymal passages and is difficult to obtain in all but the milder cases 

duct are never used except under these condi- and those due to congenital stenosis, 
tions. The duct has only a potential (‘avity. Treatment. — Ail treatment is directed to- 
and in addition to the soft parts has a definite wards keeping 0 }>en the passage between the 
bony boundary, whieh still further reduces its punctum at one end and the nasal opening at 
calibre, so that it is capable of little enlarge- the other, and removing all muco-purulent 
ment. The tears ate carried away by means discharge. Repeated syringeing two or three 
of a muscular mechanism in whieh the orbicu- times a week, with occasional injection of some 
laris and tensor tarsi muscles take the chief astringent such as zinc or protargol, will often 
part. get rid of the discliargc, and thus the inflamma- 

Etiolog^. — The causes of epiphora are — tory swelling of the soft parts caused by tliis 

(а) Excessive secretion due to in itation constant source of irritation will subside and a 

of the lids and conjunctiva. passage be re-established. 

(б) Want of proper apposition of the Operations through the nose have been ])er- 

punctum to the globe. formed for enlarging the duct, e.g. West’s 

(c) Obstructions in various parts of the operation. 

lachrymal canal, e.g. small punc- A small punctum may be enlarged by re- 
turn, constrictions in canaliculus or moval of a small triangular piece of its con- 
lachrymal sac, or dust in any ]>art junctival boundary, and excessive secretion 
of the canal. due to inflammation of the conjunctiva may 

Diagnosis. — The first point to determine in be treated with astringent lotions, 
any case of epiphora is whether the duct is If these methods of treatment do not bring 

patent or not ; this can easily be decided by about a cure, the probability is that there is 

using the two methods described imder Eye, permanent thickening of the mucous membrane 
Examination of, i.e, the use of a drop of fining the nasal duct, and the passing of probes 
fluorescein and syrmgemg. On passing the has then to be considered, 
nozzle of the syringe, one soon discovers any The old treatment of gradually enlarging 
obstruction in the punctum and canaliculus, the lachrymal duct by the passage of probes 
and the constriction of these soft parts can of varying thickness until one of very large 

sometimes be overcome by dilatation with a size could be passed is quite out of date. It 

conical Nettleship probe. If the fluid ejected can only be accomplish^ by slitting up the 
from the syringe passes freely down the nasal canaliculus, rupturing the soft parts, and crush- 
duct into the pharynx, nothing further is ing the bone. Even if a passage is eventually 
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established, at the expense of much severe 
pain and repeated probings, it can only be kept 
open by the periodical passing of a large probe 
or by wearing some form of cannula. Such a 
procedure is not tolerated permanently, and 
later the obstniction returns in an aggravated 
form due to callus and fibrous thickening. 

The only indications for the passage of a 
probe, and then only the finest that is made, 
are in congenital stenosis and in some cases at 
an early stage when the obstruction is likely to 
be due to a plug of mucus. 

Treatment is largely dependent on the 
amount of actual discomfort which the patient 
experiences ; many ca.ses require no treatment 
at all, since it is no great hardship to suffer 
slightly from watery eyes in the wind or cold. 

If an abscess forms it must be treated like any 
other abscess, viz. by fomentations, and by an 
incision followed by packing the cavity with 
strips of gauze to encourage healing from the 
bottom. In troublesome chronic cases, and 
after the formation of an abscess, the best 
treatment is excision of the sac, as any pus* 
containing cavity near the eye is a danger in 
the event of an injury to or abrasion of i\u) 
cornea ; but for this operation an expert 
opinion is advisable. Malcolm L. IlErnirnN. 

EPIPHY8ITI8. — By epiphysitis is meant 
acute or chronic inilammation, not only of 
an epiphysis but of the bone in immediate 
relation to it. 

Etiology. — The acute variety is usually the 
result of congenital syphilis, and is seen, as a 
rule, during the first three months of life ; 
occasionally it is caused by pyogenic bacteria in 
cases of pyssmia. Chronic infiammation of an 
epiphysis is due to tuberculosis. Both varieties 
are not uncommonly preceded by a slight injury. 

Pathology. — In acute cases the changes are 
those of ostco-chondritis affecting the diaphysis 
and the epiphysis where they are related to one 
another; the inflammation may extend for 
some distance into the diaphysis. The para- 
epiphyseal calcified cartilage becomes dull, 
opaque, and friable, and the cartilage may 
even be destroyed and replaced by granulation 
tissue, leading to separation of the epiphysis. 
Suppuration occurs and may extend to the 
adjacent joint as an acute arthritis. 

Symptomatology. — The epiphyses most 
commo^y affected are those related to the 
knee-joint, the elbow, and the wrist ; in acute 
epiphysitis several bones are often involved at 
the same time, and a symmetrical distribution 


is common. The end of the bone beooidiic 
enlarged, painful and tender, and the infant 
does not move the affected limb, giving the 
typical picture of syphilitic ‘^^udo-paralysia”; 
this is especially seen in those cases where 
spontaneous separation of the epiphysis has 
occurred ; palpation or movement causes the 
infant to scream, and deformity or abnormal 
mobility may be detected. If the joint is 
involv^ it becomes acutely inflam^, hot, 
swollen, and tender, and is held in a semiflexed 
position. The distension may lead to patho* 
logical dislocation ; when this occurs m the 
knee, the tibia is flexed, externally rotated, and 
displaced backwards and outward. As a late 
result of the disease, diminution or cessation of 
growth of the bone occur, and deformity 
will result if the epiphysis is detached. Arthritis 
may lead to ankylosis, which is usually of the 
fibrous variety. 

In pyeemia early involvement of the adjacent 
joint occurs, and the main symptoms are those 
of suppurative arthritis. The causative bac- 
teria may be staphylococci, streptococci, or 
pneumococci. 

In the chronic variety the disease usually 
affects older children ; under treatment the 
inflammation may become quiescent and 
eventually cured, but usually caseation ensues 
and the neighbouring joint is involved; this 
process is considered under Authkitis, Tubbb- 
CULOUS. 

Diagnosis. — Syphilitic epiphysitis must be 
diagnosed from rickets, in which the disorder is 
confined to the ends of the bones, with no 
extension to the diaphyses ; rickets usually 
occurs at a later age than acute epiphysitis. 
Traumatic inflammation of a joint or the end of 
a bone may simulate epiphysitis. Scurvy, too, 
is Bomctiines simulate, but this again is 
seldom met with until after the age of six 
months, and it may be distinguished by the 
presence of other scorbutic signs, such as 
haemorrhagic gums, petechias, and hasmaturiai 
and by a history of faulty feeding. 

The multiplicity of the lesions, their sym* 
metrical distribution, the family histoy, and 
signs of syphilis elsewhere in the body will 
make a diagnosis possible in most cases; in 
early or doubtful ones a Wassermann test may 
be done. X-ray examination shows inegu* 
larity of the epiphyseal line and alterations in 
the bone structure, especially in the end of tho 
diaphysis ; it is chiefly of value in exclu ding an 
incomplete fracture. 

Prognotit. — SyphiUtio epiphysitis soon ndbv 
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Bides under antisyphilitic treatment, but in 
nearly all cases some deformity will nisult 
from interference with the growth of the bone. 
The prognosis of the other forms is considered 
under Arthritis, Tuberculous, and Arth- 
ritis, Suppurative. 

Treatment. — In the syj)hilitic variety the 
limb should be immobilized by a light plaster- 
bandage splint ; if the epijdiysis is detached it 
should be reduced under an ansesthetic before 
the splint is applied. If a joint is greatly dis' 
tended it should be emptied by aspiration. 
Mercury must be given, either by the mouth 
in the form of hydrargyrum cum cr(»ta J- 1 gr. 
t.d.s., or by inunction, a ]necp of blue ointment 
the size of a pea being a])plied to tlie binder or 
rubbed into the skin each night. The jiiother 
must be treaU'd actively l>y sah'arsan or one 
of its substitutes, and by mercury. 'J’he treat- 
ment of the acute non-syphilitic forms is that 
of suppurativ(^ arthritis and osteo-niyelitis, 
and of the chronic foniis that of tuberculous 
arthritis (^rec Arthritis, Sitturative ; Osteo- 
myelitis; Akthritis, TrnERcuLors : I’seudo- 
coxat/jia). Gcuiuox J3kyax. 

CPI8CLERITI8 {aee Sclera, Aefectioxs 

of). 

BPI8PADIA8 (Aee Hypospajhas axd Epi- 

SPAUIAS). 

CPI8TAXI8 (.Nose-bleeding).- The cftuscB 
of epistaxis may conveni<‘ntIy I>e divi(l(?d into 
local and genera], thougli it sliould not ])e 
forgotten that a general cause may coexist 
with a local lesion. Its fr<*quency is explained 
by the abundance of fragile aiid delicate 
blood-vessels in the nose. 

Local oanses.- The Juemorrhage Jjroduced by 
these is usually small in amount, though occa- 
sionally considerable. It may be due to the 
congestion of the mucous n’lembrane which 
accompanies hypertrophic rhinitis, nasal sjnirs 
or adenoids, or may follow ulceratioji jirodm ed 
by diphtheria, syphilis, new growth, or foreign 
bodies. A small ulcer situated near the front 
of the septum is a common cause of repeated 
bleedings, and is often overlooked. 

Unilateral epistaxis indicates a local cause, 
and should alw^ays suggest the probability of 
ulceration. When the Weeding is from a focus 
far back in the nose or occurs during sleep, 
liiemoptysis or haematemesis may be simu- 
lated. Trauma, by a blow on the nose or 
by causing fracture of the cranial base, is 
another cause. 


General cansef. — Tliere are many people 
who are subject all their lives, though more 
so in childhood, to epistaxis, the explanation 
of which cannot be found in any local lesion 
or constitutional state. Plethoric persons, t-oo, 
are liable to bleeding from the nose on sliglit 
exertion, during excitement, or after taking 
alcoholic liquors. Of more importance is the 
bleeding which results from high arterial ten- 
sion in arterio-sclerosis and especially in 
Bright's disease, for it is a warning of the 
advent of cerebral haamorrhage and of the 
need for j)reveiitive measures. On this account 
the urine of jiatients ])ast middle life who suffer 
from epistaxis should be <*xamined. Hej»atic 
cirrhosis is another fre(|ueiit cause. E]>istaxis 
sometimes occurs in the; early stages of specific 
infections, especially in typhoid fever, rheu- 
matism, and influenza, anil also during the 
course of the liBBrnorrhagic forms of the exan- 
themata. Jt is a common acconi|janiment of 
blood disorders : li8Pmoj»hilia, anaemia (esj)eci- 
ally its i>ernieious form), leuktomia, lymph- 
adenoma, and sjdenic anapjjjia of both the in- 
fantile and adult forms, purpura, scurvy, and 
to.vflemic jaundice. .Among mechanical causes. 
Jiiay be nientioneil the local congestion clue to- 
mit?*al iiis(*a.se. and tlie turges(‘ence ])rodneed 
l>y the ])aroxysms of whooping-cough or bv 
suffocation, jlarefaction of tlie air, as eii- 
counlered in mountain-climbing or in aviation,, 
is suilicieiiT to cause e])i.Htaxis in some sub- 
jeels. In neurotic women it is ociasionalJv 
regarded as vicurious mensiruation. 

Treatment. For slight ejustaxis no treat- 
ment is )iece,s,sary to control the bleeding, and 
treatment with this end in view is contja- 
inclicated in jiletliora, arterio-selerosis, and 
Briglit s disease unless the j>ati(‘nt sliow.s 
symptoms allributable to loss of blood. Jiut 
a careful examination should always be made 
to diseover the cause, and the nasal cavitie.s 
scrutinized if the cause is not obvious. For an 
attack of bleeding the jmtient should be kept 
recumbent and iiiotionless, with the Jiead 
and shoulders high. The arms may be raised 
above tlie head, and ice ajiplied to the nares 
or in the region of the low’er cervical spine 
may be effectual. Very cold or very hot nasal 
douches are sometimes successful. Astringents 
such as perchloride of iron, alum, acetate of 
lead, hamainelis may be used, but generally 
fail : perJiaps the most successful local apjdi- 
cation is adrenalin (1-1 ,000), or a saturated 
solution of calcium chloride. If a blteding- 
point is discovered it may be touched witli 
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chromic acid or silver nitrate, or, better, with 
an electric cautery at a dull-red lieat or a 
probe heated at a sj)irit lani]», a lO-per-cent. 
solution of cocaine having ])reviou8ly been 
aj)i)lied after all bloodclot has been removed 
by douching. In obstinate cases the ]K)Sterior 
nares should be j)lugged, preferably with gauze 
lubricated with oil to avoid recurrence when 
the plug is removed. The jjhigging should he 
done through tlie anterior nares, a strip of 
gauze about 18 in. long and i in. wide being 
packed firmly in against the" bIeediiig-])oiiit. 
The introduction of sj)ecial nasal distensible 
bags is an alt«»rnative and inijiroved method. 
The jdugging or bag should be removed in 
about twenty-four hours. When epista.vis is 
recurrent, perchloride of iron or calcium chloride 
given by the mouth often reduces the number 
and severity of the attacks, lii the blood 
diseases the injection of normal hoTse-seruiu 
or transfusion may be indurated for intractable 
0 |»istaxis ; they are of consideralde value, 

Fuederick Lanomead. 

EPITHELIOMA (see 8kix, Maligkaxt 
Growths of) 

EPULIS. A tumour growing from the |M»rios- 
teum of the jaws. It may be either a fibroma 
(fibrous epulis), a slow-growing sarcoma often 
myeloid in type (malignant epulis), or, some- 
times, a true myeloma. The tumour varie.H 
in size. Usually it presents itself as a small 
flattened pale growth attached to the gum 
between two adjacent teeth, which are separated 
by it. It may s])ring from a tooth-socket. 
It is firm to the touch. On account of their 
malignant tendencies wide removal is neces- 
sary. Hotli the involved teeth should be ex- 
tracted and a V-sha|M*(l })ortion of jaw sawn 
out with the tumour attached, 

C. A. Panxett. 

ERB’8 PALSY (see Spinal Nerves, Lesions 

OF). 

ERB’8 8YPHILITIO 8PINAL PARA- 
PLEGIA (see (,V.KEBRo-spiNAL Sypitilis). 

ERQOTI8M (see Poisons and Poisoning). 

ERY8IPELA8 (tpvBftoc, red; reWa, skin). — 
A contagious disease characfterized by a sj)read- 
iiig inflammation of the skin or mucous mem- 
brane associated with general febrile disturb- 
ance, the result of infection with a S])ecific 
micro-organism. The term erysipelas should 
be reserved for inflammation of the cutaneous 


and mucous integuments/ infLammatioin of the 
underlying areolar tissue being known m 
cellulitis. 

Etiology.— Experimentally, a spreading in- 
flammation of the skin has b^n produced by 
the inoculation of such organisms as strepto- 
(?oeci, pneumococci, B. coli and even staphylo- 
cocci, but in man cases of erysipelas are' almost 
invariably the result of a streptococcal infec- 
tion. Henc(» erysipelas may briefly be defined 
as strej)to(*occic dermatitis. Much of our know- 
ledge? of erysipelas is due to Fehleisen, who in 
.1882 isolated from a case of this disease a 
stre])tococciis to which he gave the name of 
en/sij)elatis. By inoculation experiments 
with this organism he was able to reproduce 
the disease in man and in lower animals. 
There has been much discussion in the past as 
to whether S/r. erysipelatis is bacteriologically 
identical with SU\ pyogenes. It is a noticeable 
fact that erysipelas passes from patient to 
patient as erysipelas, and that purulent con- 
ditions due to Sit. pyogenes are not likely to 
be followed by ery8if)elaH. A well-established 
<*linical connexion exists between erysipelas 
and jmerperal septicaBmia. The truth appears 
to be that the Sir. pyogenes of the older bacteri- 
ologists was not an entity. It is now known 
that the organisms resjionsible for erysipelas 
belong to the haemolytic group of streptococci, 
and, moreover, many different strains occur, a 
circumstance which explains the want of con- 
spicuous success in the treatment of this dis- 
ease by stock serums and vac;cines. Similar, 
if not identical, haBuiolytic streptococci are con- 
cerned in many caw?s of puerperal septicaemia. 

Fehleisen showed that the (constitutional 
effects in erysi|)elas are to be attributed to the 
absorption of toxin rather than to a blood 
infection. Having induced experimental ery- 
sipelas by inje(!ting streptococci into the ear 
of a rabbit, he proceeded to amputate the 
ear below the inflamed area by means of a 
Fa(]|uelin's cautery, with the result that the 
temj)erature fell and the constitutional symp- 
toms abated. It would appear that it is only 
when erysipelas occurs as a terminal infec^on, 
and in fatal cases, that a true septicemia arim 
in this disease. 

Among })redisj>osuig causes must be mo- 
tioned u^ygienic conditions such as obteoff^ 
in pre-antiseptic days in many hospitals, whim 
the accumulation of dirty dressings , and 
ignorance on the part of doctors and nm^ 
of the source and paths of infection were l0!l^ 
responsible. Nowadays the chief 
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oonditiona aie to be sooght in the medical 
history of the patient. Thus erysipelas is not 
uncommon in persons recovering from a debili- 
tating disease like typhoid or suffering from 
chronic ill-health as in chronic Bright s disease, 
diabetes, or alcoholism. 

The immediate exciting cause is the entrance 
of streptococci through a wound. Holmes has 
pointed out that just as pneumococci can be 
found in the mouths of many healthy j)eTSons, 
so streptococci may be present in the nose, 
nasal fossae, and middle car without giving rise 
to active trouble. He regards the so-called idio- 
pathic facial erysipelas as usually originating 
in, and extending from, the nasal <‘avity, a 
slight abrasion within the nostril being the 
common site of entry for tlie organism. In 
some cases the infection aj)j)aTent]y spreads 
through the whole thickness of the tissues 
of the nose to reach the skin. Subjects of 
chronic coryza with abrasions about tiie nos- 
trils and lips would appeii-r to be jmrticularly 
prone to the disease. The inflammation does 
not always start exactly at the edge of the 
abrasion, and the same phenomenon has been 
observed in expt^rimental cases. The term 
idiopathic has b(‘en applied to cases in which 
no definite portal of entry can be found, but 
there is no essential diffenmee between such 
cases and those in which a definite wound 
exists. The breach of surface may be micro- 
scopic and impossible to locati*, and it is quite 
possible for a slight fKrratch to heal during the 
meubation period of the diseasi* and in this 
way to escape detection. In addition to the 
nose and lips, other favourite jwisitions for the 
disease to attack are the extenial auditory 
meatus, the inner angle of the eye, and the 
edge of the scalj). Wounds such as those caused 
by the introduction of Southey’s tubes into 
osdematous legs are especially likely to become 
the Btarting-point of infection. Bums, scalds, 
or the lesions of vaccinia and variola may 
constitute the portal of entry in other c-ases. 

Patholofy* — Once the organism has ob- 
tained an entry, rapid extension by way of 
the lymph spaces and lymphatics ensues. In 
this way an oedematous lymjihangitis accom- 
panies the inflammatory hypenemia. A section 
through the skin shows a dense cellular infil- 
tration in which lymphocytes frequently pre- 
ponderate, while the lymphatic spaces at and 
beyond the spreading edge are seen to be 
crowded with organisms. The reiison the 
inflammation remains limited so frequently to 
the skin appears to be that the dermal lymph- 


spaces constitute for it the path of least resist- 
ance, so that the micro-organisms find it 
more difficult to travel in any other direction, 
Cellulitis results if the organisms spread into 
the subcutaneous tissue, while septicsemia or 
pyaemia will follow their successful invasion 
of the blood-stream. In fatal cases infarcts 
have been found in the lung, spleen, and 
kidney. Frencli observers have laid stress 
the abundance of the thin fluid exudate in 
erysipelas (which they often describe as an 
erdematous denriatitis) as contrasted with the 
richer fibrinems exudate met witli in otlier 
forms of inflaimnation of the skin. The blebs 
which are not infrequently seen surmounting 
the affected area are further evidence of the 
associated a'dematous lymphangitis. Where 
mucous membranes are affected a fibrinous 
layer usually covers the surfai-e, while a ttiuco- 
purulent discharge is not infrequent in addi- 
tion. A ])olymorphonuclear leucocytosis oci'urs 
in the disease, its maxinmn coinciding with the 
acme of tlu' fever. 

Symptomatology. — After infection there is 
an wcuhafio7i periori of one to three days. Pro- 
dromata are rare. The mode of onset varies. 
Sometimes local manifestations may precede 
the constitutional disturbanire, but frequently 
severe rigors and vomiting accompany the 
apjM^arance of the eruj)tion. The temperature 
quii kly rises to 103*^ or 104® F., and the usual 
concomitants of fever, headache, anorexia, etc., 
a])pear. The pulse becomes full and bounding. 
Ajiart from wuunds, the face is the region 
most frequently attacked. The affected skin 
becomes red, swollen, ])ainful and tender. As 
the inflammation extends it is noteworthy that 
the sj)readiug margin is well defined and pro- 
jects above the level of the healthy skin. When 
taken between the fingers the affected skin 
<*.an no longer be raised in folds. As the 
inflammatory tt'dema increases, the patch 
becomes tense and shiny, and in severe cases 
blebs containing turbid fluid make their 
appearance. When these burst the contents 
dry, to form y(*llowish crusts. The eyes may 
be completely closed by swelling of the (‘ve- 
lids, wrinkles become obliterated, the lips and 
ears thickened, and by the third day the 
features may no longer be recognizable. As 
the inflammation advances, the redness dies 
away from the part first affected. The in- 
flammation fails in many cases to spread 
beyond those sites where skin and underlying 
structures are tightly bound together ; thus it 
seldom passes beyond the chin. Swelling and 
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tenderness of the lymphatic glands draining 
the afiected area occur, and occasionally the 
glands suppurate. The inflammation com- 
monly lasts for a week, and as it subsides the 
skin becomes flaccid, wrinkles reappear, and 
desquamation takes place. In cases in which 
a surgical wound is infected the wound becomes 
hot and dry, healing ceas«*s, and a reddish 
blusli spreads from the edges to the surrounding 
skin. 

The temperature chart usually shows high 
fever at night, with morning remissions. In 
favourable cas(?s the fever comes to an end 
about the sixth or seventh day. Fall by crisis 
is frequent. In the more severe cases, as 
the disease progresses thcj patient becomes 
increasingly restless, there is delirium at night, 
the tongue becomes dry and brown, and death 
is sometimes pTe<*eded by vomiting and diar- 
rhoea. In erysipelas relapses are frequent, the 
tendency to recurrence being perha])s more 
common than in any othcii infective disease. 

In addition* to the acute form of the disease 
a more chronic variety (jccurs in which the 
inflammation tends to wander from one part 
of the body to another, the so-called Erysipelas 
Migrans. In this form fever is slight and con- 
stitutional symptoms are usually mild. 

In newly l)orn children the umbili<*al wound 
is the chief avenue of infection - Erysipelas 
Neonatorum. As Ballantyne has jjointed out, 
the first signs of redness may be s(M*n not round 
the umbilicus but near the symi)hysis pubis, 
as the infection often travels along the track 
of the hypogastric^ arteri(*s. Erysipelas neo- 
natonim is almost invariably fatal. 

\'arious complications niay be met with. 
The inflammation may spread to the larynx, 
producing cedema with its attendant dyspnoea. 
Should the trachea become involved, death 
from bTon(‘ho- pneumonia is likely to result. 
If the t\ve is affected there result conjunctivitis 
with (rhernosis, keratitis, and i)ossibly sloughing 
of the (^ornea. Suppuration of the middle ear 
may follow extension to that cavity. Difiuwi 
cellulitis is not infrequent. In infants peri- 
tonitis has followed erysipelas of the anterior 
abdominal wall. Permanent oedema due to 
blocking of the lymjfliatic trunks occasionally 
ensues. Loss of hair may follow erysipelas 
of the scalp, but this is rarely permanent. 
Permanent loss of eyebrows is more frequent. 
While albuminuria is the rule in erysipelas, 
nephritis is fortunately a rare complication. 
In the latter case, examination of the urine 
shows the presence of casts and streptococci. 


Death may occur from acute*' unsmia, or a 
chronic nephritis may be initiated. Among 
other complications occasionally arising must 
be mentioned meningitis, pleurisy, pericarditis, 
infective endocarditis, suppurative arthritis^ 
and suppurative parotitis. The beneficial in- 
fluence which erysipelas sometimes exerts upon 
cases of lupus and upon certain varieties of 
sarcoma is the foundation of Coley’s method 
of treating inoperable cases of the latter 
disease. 

Diagnosis. ^Difficulty is not often experi- 
enced. The tense red patch — including no 
islands of healthy skin — painful and thickened 
right up to its well-defined margin, which pro- 
jects above the level of the unaffected skin, 
and the accompanying fever and constitu- 
tional symptoms rarely leave room for doubt. 
When the scalp is attacked the colour is less 
vivid, but there is considerable adema, and 
pain is more acute. In ])haTyngeal cases, in 
addition to the severe sore throat, there can 
sometimes be dete(5ted a })UTpli^ tint in the 
dark-n'd brawny discoloration of the mucous 
membrane. Eri/themay especially perhaps when 
arising in the course of Bright’s disease, is 
sometimes mistaken for erysipelas, but severe 
constitutional disturbance is lacking. In ery- 
sipelas the redness of the skin does not com- 
pletely disappear on pressure as in erythema, 
and the jjatch, when taken between the fingers, 
cannot be raised in folds, but is resistant owing 
to the a^dfunatous infiltration of the skin. An 
acute eczema occasionally gives rise to diffi- 
culty. But the redness, instead of showing a 
st(*ady lino of spread, almost at once involves 
a large area, and in place of the well-defined 
raised margin of erysipelas the redness blends 
almost insensibly with healthy parts. Fever 
is absent or very slight, and although vesicles 
may be present, in case of doubt a smear 
preparation or culture will settle the diagno- 
sis, as streptococci are easily obtained from the 
erysipelatous area. The early stage of herpes 
occasionally suggests erysipelas, but the rapid 
appearance of vesicles and their characteristic 
distribution soon dispel doubt. 

Prognosis. — Except at the extremes of 
life, erysipelas is not a very dangerous disease, 
and in previously healthy patients the mor- 
tality is very low. Most of the deaths asmbed 
to it have occurred in cases of chronic Brij^t’s 
disease, diabetes, and chronic alcoholism, where 
it has arisen as a terminal infection. The out- 
look is serious when erysipelas follows upon 
the tapping of dropsical legs. Untowsid 
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incidents are high fever, delirium, severe 
vomiting or diarrhcea, and also the typhoid 
state. 

Traatment. — The ]>atient should l>e isolated, 
and if the nurse has any abrasion on her own 
hands, this must be suitably protec'ted. A 
brisk purge should be given at the outset. The 
diet should be light and nutritious, and, as in 
other infective diseases, alcohol should only be 
given when some distinct indication for its use 
arises. The internal administration of drugs 
does not appear to cut short the disease, but 
tr. ferri perchloridi in ^-l-dr. doses every f<»ur 
hours is thought by some physicians to ]»ro- 
duce such an effect. Locally, th<* a])j)lication 
of ichthyol and glycerin in equal ])art8 is a 
useful measure. It is comforting to the tense, 
burning skin, and ichthyol a])i>ears to be 
e8])ecially inimical to streptococci. When there 
is ^eat i)ain, lead'and'Ojhum lotion will often 
relieve. Should diffuse cellulitis ensue, in- 
cisions may l)e necessary, and the assiduous use 
of an arm bath will repay the trouble involved. 
The application of brilliant-green lias been 
advocated, and it is claimed that a dramatir 
disappearance of botli rasfi and fev<*T has 
occurred as early as tli<* second and third day 
of the disease. A 5-per-cent, aqueous solution 
of brilliant-green is aj)pli<'d once daily in 
mild cases, twice a day in severe ones, and the 
painting should extend for an inch or so beyond 
the edge of the i>atch. The ])art should lie 
ke])t covered w'itli a ])iec(» of linen to jirevent 
staining of the bedclothes, and a face mask 
used if the face is affected. The discoloration 
can afterw'ards be rejnoved from the akin by 
bathing the [lart with a little weak alcohol 
and washing with etJier soa]). The older 
methods of ajiplying silver nitrate around the 
area and of making incisions outside the affected 
zone to prevent S|)read have been largely aban- 
doned owing to lack of success. An autogenous 
vaccine is worthy of trial in chronic cases of 
erysijielas migrans, or when frequent relajises 
have occurred. Antistreptococcic s(»rum has, 
on the whole, jiroved disapjiointing. 

(\ E. Lakin. 

CRY8 IPELA8 M IQR AN8 (jsreeEuYSiPELAS). 

KRY8IPELA8 NEONATORUM (see Eby- 

8IPELA8). 

ERYTHEMA.— This term, widely employed 
to indicate reddening of the skin, may signify 
a simple transient redness, such as may be 
produced by friction of the surface, or the 


severest reactions produced by bacterial in- 
fection, such as erysipelas ; it is also applied 
to certain special localized reddenings of the 
surface usually associated with exudation, of 
which the vanous forms of erythema multi- 
forme are examjiles. For convenience, how- 
ever, it is advisable to consider the condition 
as being rejiresented by two tvjies — (1 ) the sim- 
ple erythemas due to mechani(?al or physical 
causes producing redness, including the ordi- 
nary reaction of inflammation, and (2) certain 
8pe(*ial forms of localized character which may 
have a specific cause. Intermediate between 
these two more or less well-defined groups are 
particular forms of erythema, such as tliose 
distinguishing the specific fevers, and reac- 
tions that are produced by the introduction 
of foreign materiiil such as antitoxii^ serum 
into the circulation. Erythemas of this kind 
have relations es})ecially with the second 
group. 

Simple Ekythemas 

The n‘dness of the skin is jiroduced by dila- 
tation of the capillaries owing to the special 
<^ause in ojieration. These causes may be of 
(*entrul origin acting under the influence of the 
stimulus ))rodu(*ed by emotion ; in other cases 
the reddening seems to be due to more local 
effects ujion the vaso-inotor mechanism such 
as may he {)roducc*d by friction or injury. In 
both these cases the erythema is usually 
tein|K)raTy and localized. Examples of gener- 
alized erythema are, however, not uncommon, 
and occur, for instance, as a result of gastro- 
intestinal stimulation ; thus then* may be 
rednes.s of the surface after a satisfactory meal 
or on taking food containing aromatic or ]>un- 
gent mati»rials. In such cases the treatment of 
the er\i/hema jnust dejiend upon the recogni- 
tion and removal, if necessary, of the stimu- 
lating cause. Chemical irritants or foci of 
bacterial infection must be dealt with. In 
the majority of instances the vascular reac- 
tion is of transient nature, and of a degree 
so slight that no jnedical interference is called 
for. 

Treatment.- -The ])rinci])le of treatment 
underlying all such conditions is to avoid all 
inedi(iaments likely to macerate or soften the 
protective epithelial surface. Lotions, fomenta- 
tions, 01 * ointments are rarely necessary, and 
should be used with discretion. Cold to the 
surface is frequently comforting ; it is for 
this reason that the a}>plication of ice and the 
use of eva]x>rating lotions (*ontaiiiing alcohol 
are sometimes of service. The application of 
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dusting powders to the erythematous surface 
if? often agreeable to the patient and useful in 
other ways. The powders should be of the 
finest quality and without grit, and should 
b(‘ so applied as to produ(?e the thinnest 
possible layer ; used in this way they may be 
employed repeatedly. A useful formula is — 
Boric; acid 15 parts, zinc oxide 15 parts, 
siliceous earth (e.g. talc, “ Cimolite,’’ etc.) 
70 j)arts. The? boric acid is useful as an 
antisc^ptic, and the addition of small cpian- 
tities of camphor or menthol may be 
beneficial on account of their antipruritic 
qualities. 

Tlie intenmdiatP^ group of erytMemas of the 
specific fevers, serum rashes, rashes following 
the use of cuiemata, etc., are usually distin- 
guished from the foregoing group by the fact 
that they frequently show a certain amount 
of serous exudation in the reddened areas of 
skin. The st^rous exudation may be of suffi- 
cient amount to raise the horny layer of the 
epidermis and ])roduce vesication. In some 
cases not only does the serum of the blood 
exude, but also red and white cells. The 
serum may be bloodstained, or the eniption 
may assume heBiiiorrhagic or purpuric charac- 
ters. It will be recognized that this distinc- 
tion is one of degree rather than of kind ; the 
<'xudative features resemble those of the special 
crytliemas. 

Special Ervttiemas 

The term erythema is frequently used in a 
6j>ecial sense to indicate a group of eruptions 
with many varieties in which, in addition to 
reddtming of the skin, frequently well localized, 
exudation of serum and of the blood-contents, 
and reaction of the tissues producing infil- 
tration by new cells - leuco(^ytes, connet^tive- 
tissue cells, and cells of more specialized tyi)es — 
may occur. Berhaps the most common and 
tlie most easily recognized of these sjHJcial ery- 
tluMiuis is erythema mnltiforme, sometimes 
describcil as erythewa exudatimm muliifonne. 
Though it may occur at all ages, it is more 
<*oiumou ill young jiersons. Frequently after 
some disturbance in health, localized patches 
of redness appear on the skin, often sparsely 
distributed, but sometimes in numerous areas. 


serous exudation into the upper layers of ike 
cutis and the epithelium. Frequently ^ 
horny layer of the epidermis becomes detached 
from the underlying germinating epithelium, 
so that vesicles, or even bulls of considerable 
size, are formed. In some cases the central 
portion of such a lesion tends to subside, 
while the erythema spreads at the margin 
with swelling or vesication. In this way 
one or more circles of er 3 rthema may surround 
the original focus, which has gradually be- 
come ])ale while the successive margins have 
reddened. The margins themselves are usually 
well defined ; outlying points of the erythema 
may, howt^ver, occur, giving rise to the forma- 
tion of papules. The eruption may be dis- 
tributed over any jiart of the surface of the 
body, and the mucous membranes occasionally ; 
but very frequently it afiects the extremities, 
often choosing the dorsal surfaces of the 
forearms, wrists, and fingers. Various names 
have been given to stages of this condition, 
and thus we have such well-known forms 
as erythmui msicuhsum, erythema huUosum^ 
and erythenia iris (Plate II), this last name 
being given to the type of eruption with 
progressive circular margins. 

The causes of this condition seem to be very 
various ; many of the “ drug ” eruptions come 
into this category. It is suspect that in 
many cases the cause is a toxaemia of gastro- 
intestinal or. other origin. 

Enrthema nodosum is a special form of this 
condition, producing characteristic reddened 
and swollcq bumps, especially on the extensor 
surfaces of the extremities. The affected areas 
vary much in size, from minute points to con- 
siderable patches several inches in diameter. 
They frequently produce much pain and tender- 
ness during their formation, and even during 
their subsidence. This condition is frequently 
associated with p 3 rrexial reactions, the tempera- 
ture ranging up to 105° F. It was long thought 
that erythema nodosum had special relation 
to the infection of acute rheumatism; it is 
true that pain in, and even a certain amount 
of synovitis of, the joints may coincide with 
the eruption, but this and other types of 
erythema multiforme occur in cases where 
there is no definite evidence of rheumatic 


The reddening, commencing as a small point, i 
spreads at the margin so as to produce roimded ( 
figures, and by the coalescence of neighbouring 
lesions the patches of erythema assume charac- J 
teristic circinate outlines. The aflfected area i 
is not only reddened, but raised owing to i 
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infection. The relationship to rheumatism is 
doubtful. 

Erythema induratum (scrofulosorum) ; tyii. 


Bazin’s Disease. — ^This condition is perhapi tht 
most B|)ecialized of the special forms of 
thema. It occurs at all ages, but as a rub k 
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yotmger people. The eztrexniticB are most fre- 
quency affected. It has a peculiar distinguish- 
ing feature marking it off from similar exu^ti ve 
erythematous conditions, viz. that parts of the 
affected areas tend to necrose, producing de- 
struction of the epidermis, cutis, and sub- 
cutaneous tissues, and that from these areas of 
necrosis ulceration may spread. The anato- 
mical lesions show not only serous or haemor- 
rhagic exudation, but well-marked infiltration 
of the skin with cells, mainly of connective- 
tissue origin, of many different tyj)es. This 
ceUular infiltration frequently inc^ludes, for 
example, well-formed giant cells in addition to 
other varieties. In cases of this disease there 
seems to be a gradual transition from those 
showing simple vascular reaction to thos<‘ in 
which there is a well-organized cellular infil- 
tration of the type indicat(*d. It will be 
noticed from the description given that such 
cases deserve the name of gumma rather 
than of simple erythema ; the lesions have 
often been mistaken for syphilitic gummata, 
and errors in treatment have consequently 
been made. A relationship of the disease to 
tuberculosis is, however, more jKJssible ; some 
cases described have no doubt been definitely 
subcutaneous or cutaneous tuberculosis. In 
a few examples tubercle bacilli are stated 
to have been discovertjd, and positive in- 
oculation experiments on animals made. In 
still other cases with well-marked features 
of the disease, showing histologically the 
occurrence of the very special tyj)e of giant 
cell, no evidence of tuberculosis bas been 
obtfuned by either clinical, serological, histo- 
logical, or experimental methods. The exact 
etiology of this remarkable condition is still 
unde&ied. 

Treatment. — From what has been said as 
to the different types and causes of erythema, 
it will be evident that no definite line of treat- 
ment can be laid down for all cases. Most 
important is it to find out as closely as pos- 
sible what is the cause of the disease. Gastro- 
intestinal conditions must be investigated ; 
in other cases sources of bacterial or other in- 
fection must be discovered, removed, or cured ; 
in some cases specific diseases (for which we 
have, special remedies) must be brought under 
control. Of drugs administered internally, 
apart from remedies administered for specific 
reasons — such as quinine, salicylic acid and 
^cin, mercury, and arsenic — arsenic and quin- 
ine have been most frequently used for their 
general effect. It must be admitted that these 


two drugs exhibited in this way have not 
often been found very successful. A more 
reasonable and successful method of treatment 
is to take all precautions to build up or restore 
the patient's general health. Locally, the most 
satisfactory methods are those of a protective 
and soothing nature. Soothing lotions of cala- 
mine and lead, soothing salves such as cold 
cream, zinc ointment, boric ointment, and the 
weaker salicylic acid ointments and creams, 
have groat value. The drawbacks, which are 
considerable, are the difficulties in their proper 
application and the risk of macerating and 
producing further injury to already damaged 
8uj)erfi(;ial structures. When the lesions of 
the si>ecial erythemas have ulcerated they must 
be dressed on ordinary antisei)tic principles ; 
rest and protection are essential, as not infre- 
quently ulceration is difficult to heal. Dust- 
ing powders of the type already mentioned will 
be found to be of very general utility ; they 
should not be used on a broken or oozing sur- 
face without 8})ecial precaution in the way of 
dressing by means of apj)ropriate ointments, 
as they tend to produce crusts which retain 
infected discharge, and thus intensify the in- 
fective elements. 

Occasionally the lesions of erythema multi- 
forme affect the mucous membranes, especially 
of the mouth and throat ; the vesicles and 
ulcers so jiroduced are usually superficial but 
often very troubh^some. In such (‘ases careful 
treatment by means of appropriate mild 
antiseptic mouth-washes or the ai)plication of 
mild astringents is required. 

James Galloway. 

ERYTHEMA INDURATUM (see Ekv- 
thema). 

ERYTHEMA MIQRAN8 (see Stomatitis 
AND Glossitis). 

ERYTHEMA MULTIFORME (see Ery- 
thema). 

ERYTHEMA NODOSUM (see Erythema) 

ERYTHEMA PARATRIMMA (see Bed- 
sores), 

ERYTHEMA PERNIO (see Chilblain). 

ERYTHRiEMIA (see Cyanosis). 

ERYTHROMELALQIA. — Bed neuralgia 
of the extremitieii — a condition first described 
by Weir Mitchell. Pain, usually in the foot 
and toes, sometimes in the hands, is rapidly 
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followed by a flushing of the extremities and 
swelling, with a subjective sensation of con- 
siderable heat and discomfort. This condition 
is likely to appear in the foot after walking, 
especially after fatigue, and the symptoms 
may beconic much aggravated w'hon the 
extremities are allowed to hang dow’n. The 
arteries pulsate visibly, and the veins of 
the dorsum of hand and foot become much 
swollen, while the extremity chang<'8 colour 
from a pink to a slightly jnirjiliah hue, 
frequently with small blotches of deeper 
discoloration. (Vanosis does not become so 
pronounced as in Raynaud’s disease, nor is 
there the tendency to local gangrene and 
loss of tissue which is seen in that affec- 
tion. 

The disease is a rare one, to which both sexes 
are liable ; nervous instability and n«‘UTotic 
heredity are certainly })redisposing factors. 
Many cases have been described as compli- 
cating certain chronic sjunal diseases, such as 
disseminated sclerosis and tabes dorsalis. When 
it is independent of such spinal discastis there 
is no ancesthesia nor trophic? lesions of the skin, 
and the reflexes are normal. Prickling sensa- 
tions on the feet or hands when the limb is 
swollen, red, and painful are not uncom- 
mon, and the |>ain may be agonizing in its 
severity. 

Diagnoiit.- There are several conditions 
from which erythromelalgia must 'be differen- 
tiated. Raynaud' a disease may be distinguished 
by the deeper and more chronic cyanosis, 
wdth coldness of the extremities and tendency 
to peripheral gangrene. Acropamsthesia is 
common in the hands and does not show 
the distinctive redness and swelling, nor the 
same scjverity of pain. Chronic oUiterative end- 
arteritis causes almost pesrsistent pain without 
paroxysmal turgescence, and the cyanosis 
IS patchy, deeper in colour, and frequently 
leads to extensive gangrene. Chilblains and 
other vaso-motor angio-neuroses may also 
have to be distinguished from erythromel- 
algia. 

Treatment. — In severe attacks, rest is 
necessary, and the limb should be kept raised, 
while for severe pain the coal-tar analgesics and 
hypnotics must be given, such as 7 gr. of 
antipyrin or pyramidon with 2^ gr. of medinal, 
repeated three or four times a day. Local 
arm or leg electric baths may be used with 
advantage in less severe attacks, the constant 
galvanic current being employed. 

Wjlfked Harbis. 


K8PUNDIA (see Oriental Sore). 

E8THIOMENE (see Vulva, Diseases or). 

ETHMOIDAL OELL8 (see Sinuses, Aoobs- 
soRY Air, Diseases of). 

EU8TACHIAN TUBE, CATHETERIZ- 
ATION OF (see Ear, Examination of). 

EVIDENCE (see Medical Evidence and 
Reports on Medico-leoal Cases). 

EXERCI8E8, REMEDIAL (see Remedial 
Exercises). 

EXFOLIATIVE DERMATITI8 (see Der- 
matitis Exfoliativa). 

EXOPHTH ALM lO QO ITRE (syn. Graves’s 
Dirteaso ; Basedow's DiseawO-— A disease due 
to an abnormal activity of the thyroid gland, 
the (?au8c of which is unknown. 

Etiology. Exciting causes. — The actual cause 
of Graves's disease is so far unknown, but it 
is (?lear that events which produce a marked 
impression on the emotions play an important 
part in the development of the disease. In 
many cases there is a history either of an 
accident or of a sudden shock, or of a prolonged 
eriod of mental strain or anxiety shortly 
efore the onset of the symptoms. The strain 
of war is an important factor in both soldiers 
and civilians, as many cases occurred in 
Alsace and Lorraine after the Franco-Prussian 
War of 1870. During the Great War a con- 
siderable number of cases in soldiers came 
under my observation in military hospitals, 
and in those the strain of active service con- 
ditions, and not injury, appeared to be the chief 
faotor. 

Predisposiiig otnaas. Age.— The disease is 

rare in childhood and in old age. The great 
majority of cases occur between 15 and 50, 
and especially between 20 and 30 years of 
age. Sex, — ^Women are about ten times more 
liable to Graves’s disease than men. Heredity. 
- Exo])hthalmic goitre may appear in two 
successive generations. Less rarely, two or 
more sisters have been affected, and other 
members of the family may suffer from different 
forms of thyroidal disease. 

Patliology«^The thyroid gland shows cer- 
tain characteristic changes. The alveoli are 
more numerous owing to the enlargement of 
the gland, and the secreting surface of many 
of them is increased by plication of the walk. 
The cells lining the acini of the gland are 
columnar instead of cubical, and the coUoU. 
secretion is changed in appearance and in 
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staining reactions. The changes indicate that 
hypersecretion is taking place. In cases of long 
standing a considerable amount of interstitial 
fibrosis may be found. The total output of 
thyroidal hormones is increased, but it is 
possible that they are not present in the 
same proportions as in health. Other evi- 
dence that the symptoms of the malady are 
due to the action of an exce^ of thyroidal 
hormones is furnished by the clinical (‘ontrast 
between Graves’s disease and myxcBdeina, in 
which they are lacking. Direct evidence has 
also been provided on the one hand by the 
development of the symptoms of Graves’s 
disease after the ingestion of excessive (|uan- 
tities of thyroid extract, and on the other by 
the disappearance of the malady after the re- 
duction of the hypersecretion by removal or 
atrophy of the gland. The stimulating effect 
of the excess of thyroidal hormones may raise 
the basal metabolic rate by as much as 50 per 
cent. The exophthalmos is due to an accumu- 
lation of fat behind the eyeball, though vascular 
engorgement and spasmodic contraction of 
Muller’s muscle have also been suggested as 
causes, on insufficient grounds. 

Symiitoiiiatology. Onset. — The symptoms 
generally develop slowly, and some weeks or 
months of indifferent health may elapse before 
the nature of the illness becomes recognisable. 
A period of lassitude and easily induced fatigue 
may precede the development of any more 
definite symptoms. Progressive loss of weight 
with increased appetite may also occur early. 
Less commonly the onset may be sudden or 
acute, the characteristic symjitoms appearing 
within a few hours or days. Continued or 
intermittent palpitation is in many cases the 
earliest definite symptom complained of. En- 
largement of the thyroid gland is the first sign 
in some primary cases, and in all the cases in 
which the disease is secondary to a pre-existing 
simple goitre, a variety of the malady whicli 
has been described a.s toxic adenoma with 
hyperthyroidism. 

The thyroid gland. — Some increase in the 
sise of the thyroid gland is nearly always ])re- 
sent ; it comes on gradually during a period 
of several weeks or months. The enlargement 
is usually visible, but may only be detectable 
on careful paljiation. fAs a rule it is mode- 
rate and uniform even in the fully developed 
stages of the malady. In a few cases the 
goitre reaches a considerable size, but it rarely 
causes any symptoms by mechanical jiressure 
on the trachea or (B 80 ])hagus. Once the dis- 


ease is fully developed the size of the goitre 
only varies slightly at times, as during the 
menstrual period. Pulsation of the gland is 
often visible and is transmitted from the 
carotid arteries, although a true expansile 
pulsation may occur, A systolic thrill may 
be felt, and a murmur can be heard with the 
stetho.scope over the gland in severe cases. 
In favourable (;ases, in the later stages of the 
disease the goitre may slirink and become 
firmer in consistence. 

Ocular asrmptoms. which is 

present in about 8() per cent, of the cases, is 
one of the most striking features of the disease 
(Fig. 27). It may vary from a very slight pro- 
trusion of the eyeball to extreme proptosis. In 
well-marked cases the eyeballs protnide so far 
that the sclerotic is clearly visible all round the 
margin of the (*.ornea, and the eyelids are re- 
tracted and seldom move, so that a very 
startled or staring expression is given to the 
face and chronic conjunctivitis is often present. 
Siellwwjs nign is the name given to the widen- 
ing of the palpebral fissure caused by a spas- 
modic retraction of the upper eyelids. It may 
occur before there is any true exophthalmos, 
and in the earliest stage may only appear when 
the ])atient looks sharply to one side. Vmi 
Gmvfes sign is due to delayed descent of the 
upper eyelid, so that when the patient looks 
downwards the upper eyelid is delayed for a 
brief period and the sclerotic becomes visible 
between the uj)per margin of the cornea and 
the eyelid. Weakness of con\'crgence is some- 
times present. A general weakness of the 
external muscles of the eye is not uncommon, 
and in rart^ cases there is total external oph- 
thalmoi)legia with j)tosis. Sight is usually un- 
affected, and the reactions of the i)upil are 
normal. 

Circulatory ssrstem. — Increased frequency of 
the pulsii is a constant symj)tom, and may 
be the first to appe,ar. The frequency w’hen at 
rest varies from 90 in mild (lases, uj> to 140 
or J60 in severe ones, 120 being the usual 
pulw-rate in the majoritv. The heart, is irrit- 
able, so that slight exertion or emotion may 
cause an acceleration of 20 to 30 beats a 
minute. Throbbing of the carotid arteries 
and abdominal aorta is often complained of. 
The area and fonje of the cardiac impulse are 
increased, and may give the imj)resaion that 
the heart is enlarged. It is, however, only in 
advanced stages of the disease that actual 
hypertrophy and dilatation of the heart are 
found. The first sound is accentuated, and 


460 



EXOPHTHALMIC GOITRE 


occaHionally ia audible aeveral incbea away 
from the chest- wall. In many cases a rough 
systolic murmur is heard over the pulmonary 
area. With dilatation of the left ventricle a 
mitral systolic murmur ia often present* and 
in the later stages there may be aKiema of the 
legs and other signs of heart failure. 

Nervous ssrstem. — condition of continual 
agitation and nervousness is present in nearly 
all cases. In some, 
restlessness is v<»ry 
marked. Many 
patients worry 
about trifles, and 
are fussy about 
details. Periods of 
depression are not 
uncommon. Actual 
insanity ^may de- 
velop, in the form 
either of melan- 
(‘holia or of mania. 

A fine regular 
tremor of the ex- 
tended hands, at 
the rate of about 
eight movements a 
second, is jireseiit 
more or less in all 
cases, and in a few 
the tremor is coarse 
and jerky. Other 
functional dis- 
orders, such as a 
sudden giving way 
of iln‘ h^gs and 
astasia-abasia, 
occur. 

Cutaneous 
system. — Brown 
pigmentation of the 
skin is often pre- 
sent, especially on 
the eyelids, the 
back of the neck, 
the axillsB, the areolae of the nipjdes, and the 
flexor surfaces of the joints. The skin is wann 
and moist, and excessive local or general 
sweating ia not unconuiion. Any liability to 
chilblains disappears, but returns as the patient 
recovers. Sufferers from Oraves’s disease also 
remain remarkably free from “ common colds,” 
but this immunity diminishes as the patient 
improves. Owing to the moisture of the skin, 
its electrical resistance is diminished. Irregular 
subcutaneous swellings occur in some cases, 


the true nature of which is uncertain. Lost 
of hair often occurs in the earlier stages of the 
disease, and in exceptional cases there may be 
complete alopecia. The nails may be thin and 
brittle, or opaque. 

Digestive system.—In the early stages of the 
malady the appetite is often increased and 
there may be a constant craving for food. 
Increased frequency of defeecation up to three 

or four times a day, 
without diarrhoea, 
occurs in many 
cases. In some 
tliere are recurring 
intestinal crises^ 
characterized by 
painless diarrhoea 
of sudden onset 
and abru]>t cessa- 
tion, lasting for one 
or two days. The 
gastric crises or 
sudden attacks of 
vomiting which 
occur in severe 
t.^ases are highly 
dangerrous, as the 
vomiting may 
prove to be uncon- 
trollable and the 
patient dies of ex- 
liaustion. 

Oenito-urinary 
system.— The urine 
is generally 
normal, biit slight 
intermittent albu- 
minuria is occa- 
sionally found. 

( Jlycosuria has fre- 
quently been 
observed, and true 
diabetes may de- 
velop. Menstrua- 
tion is often 
irregular, and amenorrhoea may persist , for 
several months at a time. Sexual appetite 
may be increased. 

Diagnosis. — In a fully developed case the 
diagnosis presents no difficulty. In slij^t 
erases, or in the early stages of the malady, its 
true nature is more easily overlooked, as the 
loss of weight, early fati^me, palpitation, and 
various subjective sensations may be attri- 
buted to other causes. A persistent increase 
of the pulse-frequency, in the absence ol any 
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fever or obvious oardiec disease, should always to be preferred ; in many cases residence at 
lead to a search for other signs of Graves's the seaside has proved to be harmful. The 
disease, such as tremor of the hands and an amount of walking exercise must be regu- 
increase in size of the thyroid gland. It must lated according to the pulse-rate and general 
also be remembered that all ocular signs are condition of the patient, but all active forms 
absent in one out of every four or five cases, of exertion must be forbidden. If loss of 
Sometimes the enlargement of the thyroid weight has taken place, extra milk should be 
is not obvious, and can only be detected on given in quantities of from two to five pints 
careful palpation. In a very few cases no in the twenty-four hours until the normal 
palpable enlargement is present. In doubtful weight is regained. The diet should consist 
oases a rise in basal metabolism indicates that cliiefly of carbohydrates and fats with the 
the symptoms arc due to hyperthyroidism. exception of butter. Ked meats, soup, and 
Complications and aaqjudtt* — ^Alimentary sea fish should either be omitted or given very 
glycosuria is met with in some cases and iiidi- sparingly. 

cates a low sugar tolerance, while severe dia- Badiotherapentios. — By the employment of 

betes may occur as a complication or may follow* X-rays or radium a direct attempt is made to 
recovery from Graves’s disease. Dilatation of inhibit and destroy the supi^rabundant seore- 
the heart with dropsy is present in the late tory cells in th(i thyroid gland and to induce the 
stages of some chronic cases which end by development of an interalveolar fibrosis, so as 
sudden or gradual heart failure. Acute cxacer- to diminish the functional over-activity of the 
bations of all the symptoms or crises are gland. 

aouroes of great danger. The pulse-rate in- The X-m/y treatment of many of my cases 
creases up to 200 or more, there is free sweating, has been carried out by Dr. A. E. Barclay, 
there may be vomiting, diarrhoea, great rest- w*ho em])loys the largest dose w*hich can be 
lessness and even delirium. Oini* or more given w'ithout injury to the skin. As only 
of these symptoms may predominate ; thus, /jf and y rays are requiriMl, rx-rays are fil- 
gastric crises with persistent vomiting may tered out by iiassing them through a layer 
cause death from exhaustion, or tachycardia of 3 mm. of aluminium and a lay<»r of boiler- 
with a pulse-rate of ov(»r 200 may be the felt on the skin. The usual dose is from one 
chief sym])toin and end in cardiac failure, to one-aiid-a-half Sabouraud units measured 
In a few cases, owing to progressive atrophy on tlie tube side of the filter. A very hard 
of the thyroid gland, recovery is followed by tube is used. The treatment is given twice a 
the development of jnyxeedema. week for thci first few weeks, then once a week, 

Prognoais* — The course of the disease and later at lejigthening intervals. Even when 
varies greatly, but, speaking generally, in quite all the symptoms havi^ subsided it is advisable 
one-half of the cases either recovery takes place to give three or four more doses, at intervals of 
or the symptoms become so mild as to be a moutli or more, to obviate any tendency to 
negligible in the course of a few years. About relai)se. The danger of reducing the functional 
one- quarter succumb to the malady or to one activity of the thyroid gland bedow the normal 
of its complications. In the remaining cases level and so causing myxoedema by too pro- 
the disease is chronic, and the symptoms may longed tr(?atment is a remote one. Fortnightly 
persist for a number of years. The acute or monthly estimations of the basal metabolic 
exacerbations or crises already mentioned are rate will give valuable indications of the 
of ill omen. A very high pulse-frequency of progress of the case. The skin must be care- 
150-200 is a bad sign. In chronic cases gradual fully watched, otherw'ise it may become per- 
dilatation of the heart with oedema of the manenily disfigured by telangiectases, 
legs indicates cardiac-muscle failure and gencr- The radium treatment of my cases has been 
a% ends fatally. carried out at the Manchester Radium Insti- 

TrMtme^. OeneraL — In severe cases com- tute, by Dr. A. Burrows, by the apidication of 
plete rest in bed is required until definite plates of a strength of 2*5 milligrammes or 
improvement has taken place. In those which inillicuries to the square centimetre over the 
are mild, rest for twelve hours in bed at night enlarged thyroid gland. The plates were of 
and for two hours on a couch in the after- such size that 45 0 to 76*5 mg. were applied 
noon may be recommended. If possible, each time, screened by 1 *5 mm. of lead. The 
most of the day should be spent in an open- plates were applied for twenty-four hours and 
air shelter. A dry, bracing inland climate is the application was repeated about every six 
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weeks. As the primary effect may be to 
stimulate secretion, radium is unsuitable and 
even dangerous in acute cases. 

Radiotherapeutio treatment may be con- 
tinued up to twelve months, or even two years. 
In many cases good results have followed both 
methods of treatment, and they show that 
improvement and recovery in the majority of 
cases are accelerated by radiotherapy. 

Electrotherapeutios. — ^When radiotherapeutio 
treatment is not available a mild faradic cur- 
rent may be used instead. Two flexible elec- 
trodes 4 in. by 2 in. are api:)lied to the front 
and back of the neck and fixed by means of 
straps. A mild faradic current, just strong 
enough to produce a tingling sensation in the 
skin, is passed through the goitre from the 
secondary circuit of a dry-cell battery for one 
or two hours night and morning. The treat- 
ment may be continued for twelve months 
or longer with advantage. 

Medicinal treatment. — Many drugs have been 
employed, but only a few hav (3 proved to be 
of real service. Arsenic, is often of value, 
but it should be given in small doses over 
long periods; 3~5 min. of liquor arscnicalis 
may be given three times a day after 
meals. If the arsenic is omitted for a week 
every month it may be continued for six 
months. Belladonna has sometimes proved 
useful. Neutral sodium |)lio.s|)hate, 15-60 gr. 
three times a day, has also been used with 
benefit. The serum, blood, and dried milk 
of animals taken after thyroidectomy have 
been largely employed under the names of 
‘‘ antithyroidin,” “ thyroidectin,*’ and roda- 
geu ” respectively, but no decisive results have 
been obtained. Of this class of preparation 
the fresh milk of a tliyroidless goat has, on 
the whole, given the best results in this country. 
The use both of thymus and of suprarenal 
gland in the form of 5-gr. tablets three times 
a day has been followed by good results. 
With the exception of arsenic^ 1 have, however, 
not found that any of these remedies give 
constant results. When au^omia is present, 
iron should bo combined with the arsenic. 
Tincture of convallaria, 10-15 min. throe times 
a day, is helpful in some cases with marked 
tachycardia, but other cardiac tonics are not 
found to bo of use unless there are signs 
of heart failure with dilatation of the ventri- 
cles, when digitalis and strophanthus And their 
opportunity. When restlessness and nervous 
agitation are pronounced, bromides give relief. 
Thyroid extract and all preparations contain- 


ing iodine must be avoided, as they oaljr 

T ivate the symptoms. 

rtain urgent symptoms or crises require 
prompt treatment. In gastric crises the per- 
sistent vomiting should be treated by rest in 
bed, and rectal injections of half a pint of warm 
water, in which a drachm of sodium bicarbon- 
ate is dissolved, should be given every four 
hours. A hypodermic injection of morphia 
:: gr. should be given every eight hours. 

! Htuitrin hy^iodcriiiically has been followed 
)y a cessation of the vomiting in some cases. 

' luring the sudden attacks of diarrhoea only 
milk should be allowed, and a mixture con- 
taining tinct. opii 5 min. with acid, sulph. dil. 
15 min. may be given every four hours. Severe 
attacks of palpitation are relieved by the 
application of an ice-bag or a cloth saturated 
with evaporating lotion over the ])r8ocordium. 

Surgical treataent. — In cases of secondary 
Graves’s disease or toxic adenoma in which 
there are signs of pressure on the trachea, 
partial thyroidectomy should be performed 
without delay. In these cases, even when 
there are no pressure signs, surgical treatment 
is fre<}uently required. In cases of primary 
Graves’s disease, surgical treatment is rarely 
advisable until a full trial has been made, for 
six or twelve months, of the medical treatment 
already described. If no definite improvement 
has then taken place, surgical treatment must 
be considered. Two oiwrations have proved 
to be valuable — ligature of the superior thy- 
roid arteries, and partial thyroidectomy. Great 
improvement, but rarely complete recovery, 
follows the former operation, so that many 
surgeons prefer to perform a partial thyroid- 
ectomy at once. In order to obtain satisfactory 
results, not less than three-quarters of the 
enlarged gland should be removed. This may 
be done in two stages, one lobe being removed 
at the first operation, and part of the other 
lobe after an interval of several months. An 
operation is not advisable in early or slight 
cases. In severe cases an operation should not 
be undertaken, as a rule, if signs of myocardial 
failure or mental derangement are present, or 
during the occurrence of acute crises. A sno- 
oessfiU operation is often followed by rapid 
improvement, and in some cases by complete 
recovery. The disease, however, sometijnes 
, relapses within a year of the operation. Bven 
in the most favourable dreumstanoes the 
mortality from cardiac failure or toxic hyper- 
thyroidism is not less than 6 per cent. 

Gbobob B. MuBBaT, C 
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KX0PHTHALM08 (see Orbit, Affections 
of). 

KX08T08E 8 . — Non-malignaiit tumours 
composed of bone, which are sometimes called 
osteomata, and also (certain bony outgrowths 
due to trauma or inflammation. True osteo- 
mata may be composed of either cancellous or 
compact bone. 

Cancellous Osteomata 
Etiology. — These osteomata are often hered- 
itary ; in such cases the tumours are multi])le, 
with a more or less symmetrical distribution, 
and affect not only the flat bones and (‘S])ecially 
the scapula?, but also the long bon(‘s. Their 
actual cause is unknown, but it lias been 
suggested that they are the result of def(‘ctive 
development of the jieriosteuin near the 
epiphyses, whereby it lacks jiower to limit the 
lateral outgrowth of osteoblasts from the grow'- 
ing ends of the diaphyses. 

Pathology. - A cancellous osteoma grows 
most commonly from the end of the diiijihysis 
of a long bone, and forms a ^ledunculated 
tumour projecting obliquely among the sur- 
rounding tissues. It increases in size during 
adolescence and ceases to grow- wlien tlu‘ bone 
reaches full dc'velopment. A bursa usually 
overlies it, and may cojiiiniinicate with an 
adjacent joint. 

Symptoms are due to influniination of 
the bursa? overlying the tumouvs and to 
pressure on adjacent structures, esjiecially 
nerves and vessels. Wlien laTg»\ these osteo- 
mata may interfere greatly with the move- 
ments of the limb and with its functions, 
and by their w^eight cause considerabh^ dis- 
comfort. 

Treatment.-*— If necessary, the tumour may 
be removed by dividing its neck with forccjis 
and dissecting it away from neighbouring soft 
parts. In young jieople, osteomata have a 
cap of epiphyseal cartilage, and recurrence will 
ensue unless this is removed completely. With 
very large tumours, removal may be ini]jractic- 
able ; if they cause much distiomfort and render 
the limb useless, amputation may have to he 
considered. 

Subunguai exostoses, which cause a rounded 
swelling under the nail of the great toe 
and are very painful, should be treated by 
removing the nail, incising the nail-bod, and 
clipping the tumour away with cutting 
pliers, 

Leontiasis ossea is considered in a separate 
article. 


Compact Osteomata 

These are sessile tumours and growr from the 
comjiact tissue of certain of the skull bones on 
either their external or internal asjwcts. They 
originate most commojily in the frontal bones, 
the wall of the external auditory meatus, the 
antrum of Highmore and occasionally in other 
nasal sinuses, and in the jaw's. 

Symptoms.— Ilcfonnity and pressure symp- 
toms are j)roduced, the most serious being 
headache and other synjj)toins of cerebral cojii- 
pression if the tumour is intracranial. By the 
variety that grows in the ear gradually in- 
creasing deafness is caused. 

Treatment. — The great density of the bone 
forming the tumours makes thejri difficult of 
renjoval unless this can bo done by division 
of normal surrounding bone ; special finely - 
tempered and electrically -driven bone instru- 
ments are nec^cssary if the tumour itself J)as to 
be r ut. 

IXFLAMMATOUY ExOSTOSES 
Exostoses ]»roduced by inflammation occur 
in certain situations as a result of small tTuu- 
mata. or th<* detachment of some of tlie fibres of 
a fasr'ial origin, “ Hiders bone '** is an ossifica- 
tion of the upper jmrt of the adductors ; tliere 
is a bony jn'ojection on the innrT i)art of the 
thigh, capp<*d by an adventitious bursa which 
is liable to attacks of innaniniation that cause 
]»ai!i on ]»r(*ssiire. If it is troubhvsonie it must 
be chiselled away. 

Anoth(‘r not uncommon form of inflammatory 
e.vostosis is a sjuall spur of bone growing from 
tlie under asjjcct of the* os calcis at the attach- 
ment of th(? plantar fascia ; there is an over- 
lying bursa, ajid j)ah) is ]>roduced by walkiiig on 
uneven ground or any cause of trauma. On 
exaiiiinatirm Iheie is tendr^rncss on ]>ressure, 
and sliglit Ihickrmiiig of the heel under the 
exostosis can be made out. All symptoms are 
as a rule immediately relievrjd by cutting a 
small dejnession in thr? insidr? of the heel of the 
boot at tlie spot wdiich corresponds with the 
lesion ; occasionally operation is indicatt?d, the 
bony outgrowth being exi)Osed and chiselled 
away through an internal incision. 

C. W. Gordon Bryan. 

EXTERNAL-REOTU8 PALSY (see Orn- 
thalmopleoia). 

EXTRA-8Y8TOLE8 (see Heart-beat, Ab- 
normalities OF). 

EXTRA-UTERINE GESTATION (see 
Pregnancy, Extra-uterine). 
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EXTRAVASATION OF URINE {see 
Urixe, Extravasation of). 

EXUDATES, EXAMINATION OP (see 
Bacteriology and Pathology, Clin- 
ical). 

EYE, CONGENITAL ANOMALIES OF. 

— The subject of congenital abnormalities of 
the eye is one of )c;reat complexity, and little 
more can be attempted here than to indicate 
in general terms how they originate. Tn 
normal development the optic nerve, the 
retina, and the ])igment epithelium lining the 
choroid, iris, and ciliary body are the product of 
a hollow outgrowth from the epiblastic cere- 
bral vesicle. The lens is formed by a hollow 
downgrowth from the surface epiblast. This 
‘‘ lens vesicle,*’ meeting the “ optic vesicle 
somewhat below its apex, invaginates it, as 
one might indent a soft rubber ball, so as 
to produce a groove on its lower aspect (the 
fwtal cleft). Mesoblaat surrounds both struc- 
tures and j)as.ses through the fcvtal cleft into 
the space between the lens and the optic 
vesicle (primitive vitreous). The of)tic vesicle 
now grows round and encloses the lens vesicle 
(leaving only the ]mpillary opening in front), 
and the edges of tiie beta! cleft meet and fuse 
so that all traces of it are oblit/erated. Prom 
the surrounding mcsoblast the cornea, uveal 
tract, and sclera are developed, and during 
fcptal life an artery (the hyaloid artery) passes 
forward frotii the optic disc to the back of the 
lens, where it spreads out to enclose the lens 
in a “ libro-vascular capsule/’ from which the 
venous blood is drained through the vessels of 
the iris into the anterior ciliary veins; this vascu- 
lar api)aratus normally disappears before birth. 

Almost all congenital malformations of the 
eye Result from the persistence of meso- 
bUst beyond the normal period of its 
existence. Roughly speaking, there are three 
possibilities : 

1. The mesoblast may persist permanently, 

the foetal cleft remaining patent, or not closing 
in the normal manner. Owing to the pre- 
sence of an abnormal strand of fibrous tissue 
the eye remains small and undeveloped, and 
usually shows a number of malformations 
(microphthalmos). If the ga]) in the cleft is 
wide the retina may grow through it into the 
orbital tissues, where it becomes degenerate 
and cystic (microphthalmos with cyst). 

2. The mesoblast may persist long enough 
to prevent normal closure ol the cleft, yet 
finally disappear. In this case the mesoblast 

I — 2E 


in the line of the cleft fails to differentiate 
properly into uvea and sclera, and the result- 
ing “ coloboma ” may occur in any part of 
the normal extent of the cleft, i.e. in the 
lower part of the eye anywhere from the 
optic disc to the pupillary margin. Coloboina 
of the choroid takes the form of a large gleam- 
ing white parabola-shaped area, traversed by 
branches of the posterior ciliary arteries ; the 
area often becomes ectatic under the intra- 
ocular ])ressure. Coloboma of the ciliary body 
cannot usually be detected by clinical methods. 
In coloboma of the iris a complete gap is pre- 
sent below, and the pupil has the figure of a 
key-hole or of an inverted (lOthic arch. The 
iris is also sometimes almost totally unde- 
veloped (aniridia), a condition which not infre- 
quently leads to glaucoma. Coloboma of the lens 
— a nick in its equator —is occasionally observed. 

3. The mesoblast may persist permanently 
yet not impede the closure of the cleft. In 
this case it is the mesoblast in the centre of 
the vitreous which remains. A strand con- 
nected with the arteries of the disc is termed a 
“ persistent hyaloid artery,'* though it seldom 
contains a y>atent vessel. A portion of the 
same material adhering to the back of the 
Urns is called a posterior polar cataract. Re- 
mains of the connexion between the anterior 
portion of the fibro- vascular capsule and the 
vessels of the iris give rise to a persistent 
papillary mejnhrane’—fine strands crossing the 
pupil and uniting, not with the pupillary margin, 
but with the. vascular arches in its vicinity. 

Abnormalitiee unconnected witb the 
intra-ocular meioblaet. — Among this group 
of abnormalities are coloboma and adhesion 
of the lid to the globe (symblepharon). Con- 
yenital ptosis is usually bilateral, and the con- 
dition tends to run in families. The defective 
action of the levator i)alpebr» is reinforced 
so far as y)os8ible by overactiou of the frontalis, 
so that the skin of the brow is thrown into 
wrinkles, and the eyebrows are raised. In 
order to see under the drooping eyelids the 
patient throws his head back, a highly charao- 
teristic attitude being thus assumed. There is^ 
usually an associated defect of the superior 
rectus. Operation is imperatively indicated 
when the lid covers the pupil ; in other cases 
it may be undertaken for cosmetic reasons, 
or various mechanical devices for raising the 
lid may be tried. 

A difference in the colour of the two irides 
(heterochromia) may be a congenited abnorm- 
ality or due to chronic iridocyclitis. Before 
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deciding on the former alternative the lighter- 
coloured eye should l>e carefully examined for 
cellular deposits on the back of the cornea 
(keratitis punctata). 

Opaque nerve-fibres appear as dense white 
areas with feathery borers, situated at the 
edge of the disc. George Coats. 

EYE| DISEASES OF (see Amaurosis; 
Amblyopia ; Cataract ; Colour Vision ; 
Conjunctivitis ; Cornea, Affections of ; 
Day Bundness and Night Blindness ; 
Glaucoma ; Hemianopia ; Ophthal 
MOPLEGU ; Optic Atrophy ; Retina, 
Affections of ; Sclera, Affections of ; 
Scotoma ; Uveal Tract, Aitections 
op; Vitreous, Affections of). 

EYE, EXAMINATION OF.-^Tlie cxaniin- 
ation of the eyes must be conductcMl in a very 
methodical and careful manner, since mistakes 
in diagnosis are usually the result of imj)erfcct 
knowledge of the guiding jtrinciplcs, and some 

i ioints are often so minute that unh'ss t hey are 
ooked for definitely t-lu'y may be (uitirely 
overlooked. 

For this puri> 08 e the general ]>ractitioner 
must possess a certain eejuipmont in his con- 
sulting-room, winch, however, neither involves 
a serious outlay in expenditure nor takes u]) an 
undue amount of space. The. following are 
the most essential ; — 

A Snellen's test-tyjm card arranged for 
6 metres and 5 metres distance, as 
some rooms are not long enough to 
accommodate a fi-metre range. 

A box containing convex and concave 
lenses of varjdng str<mglli«< uj) to 
about 12 D. These need not be numer- 
ous, as the general practitioner does 
not usuallyrequire to prescribe glass(^s ; 
if he does, a larger box must be 
procured. 

An ophthalmoscope with two large 
mirrors (]ilane and concave), in addi- 
tion to a small concave tilted one. 

A -fl3 D lens, generally sold with the oph- 
thalmosGoj)c, preferably with a liandle. 
A pocket lens of 12 diameters magnifying 
power. 

Small bottles of fluorescein 2 per cent, 
and cocaine 3 or 4 per cent, (to relieve 
pain when making an examination of 
the cornea). 

A well-arrang^ electric lamp with frosted 
glass. 

Glass rods, cotton-wool, eto. 


With the aasistance of this equipment and a 
well educated use of the hands and eyes, the 
practitioner is in a fair way to make a sufli- 
ciently accurate diagnosis in most diseases of 
the eye. 

Two separate methods of examination are 
required, one in ca8<;s where there is some 
d<?finite indication jointing to the particular 
])art of the eye to be examined, and the other 
where there is no external manifestation to 
explain the cause of the symptoms complained 
of. These will be described separately. 

1, External Examination 

Supra^orbital ridge. — Pass the finger along 
the ridge and feel for any unevenness or fullness 
between it and the eyeball ; there ought to be 
an appreciable depression between this ridge 
and the globe, into which the tip of the finger 
can be inserted, and in which can bo felt any 
swellings that may be protruding from behind 
the eye or from the roof of the orbit or ethmoidal 
sinuses. Always compare the two sides ; any 
difierence in the prominence of the frontal 
regions should be noted. 

Propto»ii.~Any suspected prominence of 
the eyeball should be examined for in the 
following way ; Stand behind the patient, who 
should be seated on a chair and looking straight 
in front of liim, and raise the up}M»x lids, hold- 
ing them against the supra-orbital ridge with 
the forefinger of (*.ach hand. Then arrange the 
point of view so that the cornea is just visible 
lE)eyond the line of the 8U])ra-orbital ridge. Next, 
without mo\'ing the head (observer’s), compare 
the position of the curnea in each eye in relation 
to the supru-orbital ridge, when the slightest 
prominence can at once be detected. Many 
eyes which appear to protrude, when looked at 
from the front, fail to pass this test. Also 
notice the direction of tin; proptosis, i.e. 
directly forwards, or to one side or the 
other. 

The pr('.sence of enophthalmos is shown by 
placing the edge of a card so that it touches the 
malar bone below and the supra-orbital ridge 
above, and comparing the distance of the 
cornea from the edge of the card in the two 
eyes. 

The condition of the orbit can be exam- 
ined by noting the presence or absence of 
proptosis and other signs, and the cavity can 
be explored to a certain extent, by ])assmg 
the finger above between the orbital ridge 
and eyeball as far back as possible, and also 
between the lids and the globe. In order to 
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facilitate the latter examination the eye must 
be cocainized. 

Diseases of the orbit are characterized by 
four signs, which differ in severity and in their 
relationship to each other according to the 
disease that is present. They are : (1) Prop- 
tosis, (2) limitation of movement, (3) oedema of 
the conjunctiva and dilatation of its blood- 
vessels, and (4) the condition of the fundus, 
especially of the optic nerve. 

For example, in orbital cellulitis, where the 
inflammatory exudate occupies the whole of 
the orbit, we notice well-marked proptosia, 
ohemosis due to obstruction of the vascular 
and lymph channels, and limitation of move- 
ment due to interference with the action of the 
muscles in the orbital cavity, l)ut the optic nerve 
is unaffected. On the otlier liand, tumours of 
th(5 optic nerve do not interfere with the 
muscular action nor with the vascular and 
lyin])h flow, and therefore the leading signs are 
proj)tosis and optic; neuritis. Similarly, we can 
api)ly these signs to other conditions of the 
orbit. Tlie direction of the proptosis is impor- 
tant, as is also the situation of the part where 
the limitation of movement is most manifest. 

The size and position of the palpebral 
aperture should be noticed, and whether the 
eye can be covered properly by the lids when 
they are closed, failure in which indicates 
some im]^erfection in the action of the orbicu- 
laris. It should also be noticed ’whether there 
is any drooping of the upper lid (ptosis), w'hich 
may be congenital or an early sign of some 
nerve disorder 

Inflammations of the lachrymal gland are 
diagnosed by the presence of a tender swelling 
at the outer margin of the orbit between it 
and the globe, and obliterating the space be- 
neath the supra-orbital ridge ; the swelling is 
particularly tender, quite out of proportion to 
its size, and generally the preauricular gland is 
also enlarged. 

The lidi ►'■hould be examined first on their 
skin surface ; any convexity of the lids forwards 
indicates longstanding disease on the conjunc- 
tival surface which lias led to contraction 
of the tarsal plate and folding-in of the con- 
tracted tissue. If the lash-bearing edge of the 
lid is red and swollen there is blepharitis due to 
infection of the sebaceous glands surrounding 
the hair-follicles. Some cases of intense irri- 
tation of the eyebaU, either corneal or con- 
junctival, may arise from ingrowing eyelashes ; 
this is ob'vious enough when the whole line of 
the lashes is turned in, but not so apparent 


when only one or two are growing inwttdt, 
and a oareful examination must be xnidg 
with the pocket magnifymg lens or a binoenltt 
loupe. 

The inner or conjunctival edge of the lids 
should be examined for any indication of oom- 
mencing inflammation of the Meibomian glands. 
Abnormal activity of these glands caiues a 
white frothy secretion which sticks to the edges 
of the lids, and often a good deal of irri- 
tation, but it must not be confused with the 
secretion found in conjunctival inflammations. 

The lids should averted in order to 
examine their conjunctival surface. This is 
easy in the case of the lower lid, the patient 
being directed to look up while the lid is pulled 
down. To evert the upper lid is less simple. 
Two methods may be employed, one in which 
both hands are used, and the other by means 
of one hand only. For both methods it is 
essential that the patient should look well 
down ; it is impossible to carry out the move 
ment otherwise. If two hands are used, stand 
in front of the patient, place the thumb (the 
riglit in the case of the left eye, and the left 
in the case of the right eye) just on the mar- 
gin of the orbit, the tip projecting downwards so 
as to touch the lid near the lashes, and push 
slightly ba(;kwaTds ; then, with the fore&ger 
and thumb of the other hand, take hold of the 
lashes and pull forwards and upwards against 
the thumb already in position, at the same 
time pressing slightly backwards with the 
latter. In this method, instead of the thumb 
a glass rod or pencil may be used and placed 
on the upper lid parallel to the margin. To 
evert the upper lid with one hand, use the 
right hand for the left eye and the left hand 
for the right eye. Place the tip of the fore- 
finger on the slan surface of the upper lid near 
the outer canthus, and the thumb close to the 
lash-bcaring edge of the lower lid, and then 
push the lower lid upwards until it is just 
underneath the edge of the upper one ; draw 
the forefinger already in contact with the upper 
lid slightly outwards, at the same time press- 
ing backwards, when it will be found that the 
thumb can easily be transferred from the lower 
lid to the under surface of the upper. The 
upper lid is now held at its edge between the 
thumb and forefinger, and with a slight back- 
ward and rotatory movement the Ud can be 
rolled over the end of the forefinger. Thus the 
conjunctival surface of the tarsus is enosed. 

To see the upper fornix, by far the best way 
is, while the Pagers are holding the upper wk 
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everted, to place the forefinger and middle 
finger of the other hand against the lower lid 
near the lashes and push it against the globe, 
which is thus thrust slightly backwards into 
the orbit, when the upper fornix comes into 
view without any difiiculty. 

The lachrymal pattaget arc investigated 
by noting first the size of the punctuni, whether 
it is properly applied to the globe so that it 
points upwards and backw*ardK, and also the 
patency of the punctuni, canaliculus, sac, and 
duct. To ascertain the patency of the duct, 
place a drop of fluorescein inside the lower lid, 
and after a few monuints ask the patient to 
blow his nose ; if the duct is jiakuit a stain 
will be found on the handkerchief. Another 
way is to inject some plain water into the duct 
with a very fine lachrymal s^Tinge specially 
made for the purpose ; any diminution in the 
size of the punotum will be noticed at once by 
the difficulty felt in introducing the nozzle, 
but unless cicatricially contracted it may lie 
dilated with a cone-shajied probe (Nettleship's). 
If the duct is open, fluid ought to pass down 
into the nose and thus to the ]»]iarynx, when 
the patient w^ill make sw’allowing movements. 

The cartmcle can easily be seen and exam- 
ined ; a pocket magnifying hms is useful for 
the examination. Sometimes hairs will be 
found scratching it, esjiecially w’lien, as occa- 
sionaUy happens, a hair becomes inipa(;ted in 
the upper or lower punctum. When this occurs, 
localized redness will be noticed on tlie adjoin- 
ing part of the ocular conjunctiva, whilst all 
other parts are normal. 

The conjunctiva of the lids has already b(‘en 
dealt with, but the ocular coiyunctiva must 
also be carefully examined. Kote w’hether 
there are elevations in any part, e.g. lym- 
phatic cysts, dermoid swellings, pinguicula or 
pterygium, the last two being alw^ays found on 
the part exposed betw’een the lids ; w^hetber 
conjunctival injection is general or localized, 
and if the latter, whether it is near the limbus 
or only at the angles. In some conditions the 
conjunctiva is (jedematous, exhibiting a shiny, 
jelly^-like appearance which can be rendered 
more evident by gently pushing the edge of 
the lower lid up against the globe. This is 
known as chemosis. 

The aderotic must be examined for any 
injection, swelling, or thinning. Injection in- 
di^tes inflammation and is usually situated 
near the limbus (sclero-comeal margin) ; swell- 
ing may be localized or occur all round the 
limbus, and thinning is shown by a dark 


discoloration just behind the limbus, due to 
the choroidal pigment showing through the 
attenuated sclera. 

Ciliary injectioii is a sign writh which every 
practitioner must make himself thoroughly 
familiar, as it is common to so many conditions 
of extreme imjiortance. It consists in a dila- 
tation of the ciliary anastomosis of the deep 
vessels surrounding the limbus, and is a sign of 
infiaiiimatioii of the <‘ornea, iris, or ciliary body, 
or perhaps of all of them together ; it points to 
the necessity for the use of atropine. It is true 
that it o<‘curs sometimes in cases of acute 
glaucoma, w'hen atropine is unsafe, but in 
these circumstances there are other signs and 
syjuptoms which confirm the diagnosis. 

* Som(‘tiines ciliary injection exists simulta- 
neously with conjunctivitis, hut in this case it 
will be noticed that there is a distinct area on 
ilie globe between the enlarged conjunctival 
and ciliary \es8els where a relatively white 
colour is visible. The conjunctiva containing 
the dilat(Kl vessels can always be moved on the 
globe Ixmeath, whereas ciliary injection is not 
affected by this njanamvre. 

The cornea. — Whenever pricking pain or 
I)hotophobia is complained of, the cornea mufrt 
be carefully examined in the three following 
W’ays : - 

J. For loss of brilliancy.- Let the patient 
stand oj)])Ositci a \viiidow% w’hen an image of the 
w’indow w'ill be refle(‘ted on the cornea. Then 
instruct him to follow the movements of an 
object (e.g. a fing«»i) through different parts of 
the field of vision. In this way the image of 
the window is thrown oti to different parts of 
the cornea, and the observer can notice w’hctlu^r 
it is equally bright at all points on the sur- 
face ; any |)art showing a duller reflex than 
another indicates some defect of the cornea 
at that point. 

2. Staining. — A])ply a droj) of 2-per-cent, 
fluorescein from a glass rod to tin* upper part of 
the eyeball not far from the limbus, while the 
patient is looking dowji. Follow this by a drop 
of water (if there is no jdiotojdiobia) or 2-}.)€r- 
cent. cocaine (if there is ])hotophobia), and then 
notice if tliat part where the dullness was 
observed show’s any greenisli-yellow’ staining. 

If this is present there is ulceration or an 
abrasion ; if not, the corneal eiuthelium is intact. 

3. Examine with a pocket magnifying lens 
under oblique illumination to see the nature of 
the dullness, and w’hether there are any addi- 
tional spots, vessels, linear markings, or details 
to assist in the diagnosis. Spots on the cornea 
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may be keTatiti«^ punctata ; lines may indicate 
striate keratitis, seen in acute deep inflamma- 
tions ; vessels may be deep or superficial, indi- 
cating the nature of the infiltration. 

If there is any difficulty in opening the lids, 
as in cases of intense j)hotophobia, lid -retractors 
must be used to avoid any pressure on the 
cornea, or cocaine may be instilled tcm|K)rarily 
to relieve the pain. An ulcer may be on the 
j)oint of ])erforation, which might easily be 
precipitated by any careless use of the 
fingers. 

The iris. — This is a part of the eye which 
the most inexi>erienced can study with com- 
parative ease. If once the general practi- 
tioner can make himself familiar with the 
various methods of examination of the iris, he 
w'ill have a valuable guide to the diagnosis of 
many otherwise obscure cases in ophthalmology. 
The investigation can hv carried out without 
the aid of any special instruments. It is one of 
the first steps in any ophthalmic examination, 
and from a general practitioner's point of view 
is perhaps the most important of all. 

Of the observations to be made in connexion 
with the iris, the following may be specially 
mentioned i- • 

1 . Th(^ reaction of the pupils to light sliould 
be recorded in every case and conducted 
separately on each eye. Normally each eye 
ahould act botli directly and constuisually to 
light and also to accommodation. Let the 
patient stand opposite a window, or facing 
some light if daylight is not available, and 
■cover completely the eye ifot under examination 
so as to exclude all light ; tlu* direct action of 
the iris of the uncovered eye can then be tested 
by alternately shading and exposing it. A 
brisk contraction ought to take place whenever 
light is admitted. Next, while the eye to be 
tested is still exposed, uncover the opposite 
-eye, when a further slight contraction to light 
will be obstirved, indicating normal consensual 
reaction. C^arry out the same method of 
examination in the other eye. Then apply 
the test for accommodation with both eyes 
open by instructing the i)atient to look first 
into the distance and then at an object held 
about a foot away from the face. Contraction 
of both pupils ought to occur on fixing the near 
object. If these tests are proiwjrly conducted, 
variations in the different reactions may be 
noticed in abnormal cases. 

{a) No direct action but only consensual — an 
indication of defective light-conducting mechan- 
ism in the eye under exaiiiiiiation in some part 


of the sensory tract ; i.e. the retina, the opiib 
nerve, or the optic tracts. 

(6) No reaction conaensuaUy but only dirccAy^— 
This indicates defective light-conduction in the 
opposite eye, which may be verified by testing 
the direct action of the latter. 

(c) Neither direct nor consensual reaction.— 
Unless the pupil is mechanically prevented 
from acting by iritic adhesion to the anterior 
capsule of the lens (i.e. old iritis), this repre- 
sents the fixed dilat^ pupil seen in glaucoma 
and drug mydriasis, and shows either that there 
is third -nerve paralysis on the side under 
examination or that the light-conducting ele- 
ments of the same or both sides are defective. 

(d) The Aryyll-Robertson pupil — action to 
accommodation but not to light. 

(c) Failure of the iris to ^naintain contraction 
when light is thrown into and fixed on the eye 
by means of oblique illumination with a strong 
convex lens. Normally, after a lew oscilla- 
tory movements of the iris which are normal 
(if exaggerated, sometimes called hippus), the 
pupil remains in a state of contraction ; if it 
does not, but tends to become dilated in spite 
of the continued presence of the light, this 
indicates cominent'ing defects in the conduct- 
ing elements of the eye under examination, 
and is a warning of the onset or existence of 
optic atrophy, retrobulbar neuritis, glaucoma, 
degtuieration or detachment of the retina. 

2. Inequality o! the pupils is of extreme im- 
portance, since it must always be regarded as 
of pathological significance rather than of con- 
genital origin, until a careful examination has 
been made. It is often difficult at first to 
determine wliether the larger or the smaller 
jiupil belongs to the affected eye ; this can only 
be settled definitely by reference to their re- 
action, and by a critical examination of the 
pupillary border by means of a i)Ocket magni- 
fying lens to discover the jnesence or absence of 
iritic adhesions. Speaking generally, dilatation 
means either jjaralysis of the third nerve, de- 
fect in the retina or optic nerve, or irritation 
of the cervical sympathetic, and contraction 
miosis apart from adhesions indicates either 
paralysis of the sympathetic or irritation of 
the third nerve. Inequality of the pupils, like 
failure of maintenance of contraction to ligjht, 
may be the first sign of optic atrophy, glaucoma, 
or other defect of the conducting elements. 

3. The shape oi the pupillary borte.— Tfaie 
must be noted, and observation made as to its 
regularity or position. If irregular, the pa^ 
ability is that old iritic adhesions have nmlsA 
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the free margin of the irU to the anterior cap* 
Bule of the lens in certain places (posterior 
syneohia ) ; this can be verified by instillation 
of atropine or by the magnifying lens. A pear- 
shaped pupil is often an indication of a tendency 
to or the existence of glaucoma, and a simi- 
larly-shaped pupil with the pointed end fixed 
while the rest of the pupil acts, especially if 
accompanied by shallowness of th(; anterior 
chamber opposite the point, indicates adhesion 
of the iris to the back of the cornea {anterior 
synechia), 

4. The colour of the iris. — Differenc e in the 
colour of the iris, as compared with the other 
eye, is more likely to be pathological than con- 
genital. The lighter-coloured iris (due to dis- 
appearance of the stroma pigment) is usually 
on the affected side, and generally the result 
of longstanding irido-cyclitis, so that easels 
presenting this peculiarity must be examined 
carefully. 

A semi-translucent appearance often acc^om- 
panies glioma of the retina and also occurs with 
some acute choroidal infiammatory de])osits. 
Discoloration (or so-callcd muddiness) w'ith loss 
of pattern, especially if associated with ciliary 
injection and fixed contracted pupil, is a sign 
of acute iritis. 

6. The actual size of the pupil, apart from 
inequality, is important, since glaucoma may 
give rise to dilatation of the pupil on both sides, 
while small pupils are a common accomiiani- 
ment of old age, and are physiological. 

6. Gaps in the iris or nodules on its surface 
are either of congenital origin or associatesd 
with some pathological condition of the iris. 

7. Spots of iris pigment on the anterior ca]>- 
sule of the lens, seen with the i)ocket lens, 
indicate old iritis. 

8. The depth of the anterior chamber, i.e. 
the distance between the iris and tlie back 
of the cornea, must be noted, as it varies 
in pathological conditions as well as physio- 
logically. The anterior <;hamber may hv 
obliterated altogether, when the iris Ima in 
contact with the back of the cornea : if this is 
accompanied by increased tension it indicates 
that the iris is adherent along its whole an- 
terior surface; if accompanied by lowered 
tension it shows that the aqueous fiuid is 
leaking away through some perforation or 
wound. A uniformly shallow anterior chamber 
is a common sign in glaucoma but may be 
physiological in old people ; a deep anterior 
chamber probably indicates myopia, old irido- 
cyclitis, or dislocation or absence of the lens. 


In dislocation of the lens the iris is also tremu- 
lous when the eye is moved in different direc- 
tions, because it has lost its normal support. 
The chamber may be shallow at the circumfer- 
ence and deep in the centre— a condition seen 
in iris bombe, w^heri the W’hole of the pupillary 
border is bound down to the anterior capsule 
of the lens so that the aqueous, being unable 
to escaj)e into the* anterior chamber, bulges the 
iris forwards. Tlie anterior chamber may be 
shallow' or deep on one side and normal on the 
other ; the former indicates adlujsions of the 
iris to the back of the cornea, and the latter 
a partial dislocation of th«i lens. 

The lens.'— Kxamination of the lens must 
alw'ays be (tarried out in a dark room by reflected 
light, for no observation is complete if made 
by oblique illumination alont^ and is apt to 
be d(‘ce]>tive. A ^now-w'hite reflex behind the 
j)uj)il indicates probably a mature cataract, but 
a distinctly grey reflex is common in sclerosed 
and old lenses, and, although simulating a 
cataract, is quite compatible w’ith a perfectly 
clear lens. Take the patient into tlie dark room 
and arrange the light somewhere behind the 
head ; then with the large concave mirror of 
the oj)hthalinoscop(‘, throw' light into the sus- 
pected eye, tluj observer's eye being behind 
tlie sight-hole. In the normal eye a perfectly 
uniform n^d reflex, due to light reflected from 
the fundus, is noticed illuminating the pupillary 
ojiening. Any oj)acities in the lens W'ill sliow 
uj) as black streaks or Kjiots against this red 
reflex, and with a roniplet<i cataract there will 
be no red reflex at all. This can be verified by 
comjiarison with the other eye. A lens which 
is meniy sclerosed will give a good red reflex. 
Ojiacities in the Jens can also be observed by 
means of tlu^ direct method of ophthalmoscopy 
with a +12 D lens behind the sight-hole. 

The vitreous. — This is c^xamined in the 
same way as the lens, but in this case the 
ojiacities arc movable and can be se(*ii floating 
a(!ross the field of vision when the eye is 
moved in various directions and then brought 
to a standstill. Another method is by direct 
oplithalnioscopy and dull illumination, with 
anything from a + 6 D to a + 10 D lens behind 
the sight-hole wiiile the opacities are set in 
motion. 

11. Cases without External Indications 

We now^ come to tlie method of examination 
to be conducted in cases where there is nothing 
visible to the unaided eye to offer guidance in 
locating the part of the eye affected, the ouljr 
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symptom being defective vision in one or both 
eyes. 

For this purpose a systematic routine should 
rigidly and patiently be carried through in every 
case, no matter what statements the patient 
himself may make regarding his own symptoms ; 
they may be helpful or not, but, having care- 
fully noted them, we must proceed with our 
examination and be deterred by nothing from 
carrying out every detail. 

1. Record the vision in each eye separately 

in terms that everyone can understand by 
means of Snellen’s test-types at a distance of 
6 metres (20 ft.), and make a note of the lowest 
line that can be read at this distance, e.g. 
•A» distance at which the letters 

ought to be read is marked on the card ; the 
numerator will represent the distance from 
the type that the patient is standing, and the 
denominator the distance at which the line in 
question ought to bo read normally. If the 
patient is unable to read the top letter at any 
distance (e.g. 3 metres = or close up to 
the board (= then hold up hngers about 
2 ft. away and gradually bring the hand nearer 
until he can count the number held up. If he 
is unable to see them at all, try moving the 
hand backwards and forwards between him and 
the light and see whether ho can detect “ hand 
movements.” If he cannot recognize the 
hand moving, reflect light into the eye in a 
dark room from the ophthalmoscope mirror and 
notice if there is perception of light ” or not. 

2. Take the pupil reaction, as described 
above (p. 469). 

3. Feel the tension, — In clinical work we 
must rely on the sense of touch, and, since the 
tension of different eyes varies within certain 
physiological limits, it is all the more important 
to practise the tactile sensation us often as 
possible. For this purpose, direct the patient 
to look down, as no record of tension is of value 
unless the eyes assume this position ; then 
place the forefingers close together on the upper 
part of the globe as far back as can conveniently 
be reached, and test the tension as gently 
as one would feel for fluctuation, at the same 
time keeping the hands steady by resting the 
remaining Augers on the forehead. Then com- 
pare the tension in the two eyes. 

4. Retinoscopy (if necessary, under a 
mydriatic). — The case may be one of refractive 
error or intra-ocular disease, and we must always 
assume it to be the former until we have proved 
the contrary. The practitioner may not be 
able to measure accurately the refractive error, 


for this requires many years of oonstant pzao- 
tice, but if he can recognize the shadows (aa 
described under Bbfraotion A2n> Aoooxifo* 
DATiON, Ebrobs of), and can approximately 
estimate the glass which corrects the error, he u 
in a position to see whether any considerable 
improvement is possible with a correcting glass. 
He may not succeed in getting his patient to 
read it, but if he can improve the vision from 
say A-«i to i'\. he will make an apparently serious 
case appear far less formidable, and has ad- 
vanced more than half-way towards making a 
diagnosis. 

5. Use of the ophthalmoscope. — The first 
essential of ophthalmoscopic examination is to 
examine the red reflex. Take the patient into 
the dark room and let him be seated with his 
back to the light ; then throw the light into the 
eye, as described in the paragraph on examina- 
tion of the lens (p. 470). Apart from the 
opacities in the media already ^uded to, this 
red reflex illimiinating the pupillary area should 
be of the. same intensity, no matter from what 
part of the fundus the light is reflected. If in 
any part of the fundus we observe, for example, 
a white, grey, yellow, or black reflex, instead of 
the normal red colour, we know that there is 
some abnormality in the interior of the eyeball 
— pc'.rhaps a new growth, an inflammatory 
deposit in the vitreous, choroid, or retina, or a 
detachment. The details may require to be 
settled by direct examination, but at least we 
have located the part of the eye where the 
cause of the bad vision is to be found. 

The second step is to examine the fundus by 
the indirect method. With the patient seated 
in the same position as before, place the lamp 
on the right side on a level with the back of 
his head and about as high as the right ear 
and 3 or 4 in. away from it. Sit down straight 
in front of the patient. Use the large concave 
mirror for reflecting the light, place a -f 2 D 
lens behind the sight-hole, hold the ophthal- 
moscope in the right hand, at the same time 
raising the Uttle finger into a vertical position, 
and then proceed to examine the right eye. 
Ask the patient to look at the raised little 
finger, which brings the disc into a straight 
line with the sight-hole. To bring the image 
into focus, it is now only necessary to {dace 
the -h 13 D lens held in the left hand opposite 
the eye and draw it slowly backward and 
forwa^, or a little from one side to the 
other, by making very slight movements, uott 
the disc is plainly seen ; &e + 2 D bdund the 
sight-hole keeps it in focus, and by askiiig 
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patient to look in different directions all 
parts of the fundus can be examined. Re- 
member that no other movement must be 
made except by the left hand, which holds the 
■+■13 D lens. 

To examine the left eye the same directions 
can be followed, only substituting left for right 
in the above description ; but if the ])racti- 
tioner prefers not to change hands he can ask 
the patient to look at his (the ])ractitioner’s) 
left ear, when the left disc will come into 
view. 

The indirect is the best method to get a 
general idea of the fundus condition, and also 
when the media are hazy and in cases of high 
myopia. 

The third step is the examination by the 
direct method, by which the magnification is 
much greater ; it is us(»(l for the investigation 
of all details. 

The i)ractitioner must examine the right 
eve with his right eve, and the left with his 
left. 

For the righf eye, place the huiij) in tJie same* 
j)ositiou as for the indirect method and stand on 
the right side of the patient. Hold the o])hthal- 
moscope flat on the hand witli all the mirrors 
upturned, and rotate the mirrors so that the 
small concave tilted mirror is opposite the 
sight-hole ; turn it with its jju'linatioji to- 
wards the right with the jjJain o])eiiijig in the 
rotating disc of lenses o})j>osit(‘ tin* sight - 
hole ; the oj)ht]mliuoscoi)e is now ready for use. 
Hold the oj)hthalmoscoi)e ejtvrfhf vertlcidhj in 
front of the eye about 2 or 3 in. away, and the 
light from the small iniiTor will shine on the 
cornea ; then, by bending over, briiig the eye 
opjMJsite the sight-hole, and move th(‘ head, 
together with the o])hthalmoscojM‘ in ]M)sition, 
slightly backwards or forwards till tin* details 
of the fundus come into view. Then* may 
be some difficulty, while executing this iiiaii- 
oeuvre, in keejnng tJie light on the eye: if 
the red reflex is visible, one may be sure that 
the light is in the right ])osition : but if not, 
the light is not being reflected into the eye*. 
The i)atient at the time must be looking 
straight in front of him into the distance? 
in order to relax his accommodation, and 
the practitioner must also learn to relax Ids 
own accommodation, otherwise no view of 
the fundus is obtained. 

Accuracy in the positions of both patient and 
surgeon is essential to the direct method of 
examination, and a sharp look-out must be 
kept on anythmg likely to obscure the passage 


of the rays of light from the lamp to the 
ophthalmoscope. 

The left eye is examined in the same way, 
only substituting left for right in all the details 
described above. 

6. If hitherto all examination has failed to 
reveal any obvious cause for the defective sight, 
the next step is to teat the field of yinon. 

The usual method is by means of a perimeter, 
by whi(?h the fi(?ld can be recorded on a chart ; 
but if no perimeter is available it can be tested 
witli a fair degree of accuracy by mounting a 
small piece of white card, 10 mm. square, on 
the end of some suitable holder, and, while the 
]>aticnt with his back to the light stands oppo- 
site th(* j)ractitioner, carrying the test object 
through various ])arts of the field. The field 
must be taken in each eye separately, and 
during the examination of the right eye the 
left must be closed and the i)atient directed 
to look into the jTOc^titioner's left eye ; the 
visual fielrl can then be compared with the 
normal. 

Contraction of the field is met with in optic 
atroj)hy, glaucoma, etc. 

7. Another valuable test is to examine for a 
colour icotoma in the ctuitral pai-t of the 
field. This is earri(‘d out with a small coloured 
square on the end of a holder. Mote w’hether 
the colour is seen more sharj)]y and brightly 
in the c(uitral j)art of the field or a little^ W'ay 
from the ceiitre ; if the latter, it indicate^ a 
central ( 2 )artial or complete) scotoma for colour 
- a sign ])eiuliar to inflammation of the papillo- 
macular bundle of nerve-fibres beliiud the globe, 
c.g. tobacco amblyopia. 

8. The only remaining test is that of the 
perception ^ light* In all (‘uses where a 
view of the fundus is unobtainable, owing to 
opacities in the media, or to organized exudate 
blocking the pu])il, etc,, refl(‘ct the light into 
tb(^ ey(* fro»n Aarious ]>oints in the field of 
vision, and ask tlie ])atient to indicate from 
which direction the light comes. If he is able 
to locale the jiosition accurately, tlie retina is 
probably quite healthy ; if not, it is insensitive, 
and incapable of j)ereeiving an image, even 
though the obstruction to vision be r(nnov(Hl 
by operation. No opacity is dense enough to 
ex(rlude light, and, provided the n^tina is 
healthy, the ^icrception of light sensation is as 
acute as when the media are all transjiarent. 

Malcolm L. Hepburn. 

EYE, FOREIGN BODIES IN (^ee Eye, 
Injuries to). 
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EYE, INJURIES TO.— Injuries to the 
eye are of three varieties : 

1. Foreign bodies, bums, irritating fluids 

or gases, leading to sui>crficial dam- 
age to the cornea or conjunctiva, 
or both, without penetrating the 
globe. 

2. Penetrating wounds, wnth or without 

retention of the foreign body inside 
the globe. 

3. Blows on the eye, causing (a) com- 

plete rupture of the globe with a 
conjunctival wound, or {b) subcon- 
junctival rupture of the globe. 
Either of these may occur with or 
without extrusion of the contents 
of the eye. 

1. The commonest class of superficial injury 
to the eye which the praclitioner is called upon 
to treat is that due to a foreign body in the 
cornea or under the upper lid. The latter 
causes more distressing symptoms than the. 
former and provokes much i)ain and injection 
of the globe ; but it is easily removed by 
everting the Jid (nee Eyk, Examination of), 
iiiid rubbing the fonngn body ofl with a small 
piece of moist cotton-wool, when immediate 
relief is experienced. A foreign body in the 
cornea demands much more earc both in diag- 
nosis and in treatment. Although the (.'ornea 
is far more sensitive than the conjunctiva, a 
foreign body in it is more likely to be disre- 
garded by the patient ; lu? may not seek 
advice for two or three days, whereas one with 
a foreign body under the ujiper lid will come 
iiiimediately for treatment. There is often no 
sign of irritation or inflammation of the eye- 
ball. The foreign bodies likely to lodge on 
the cornea are particles from rapidly moving 
objects, such as a grindstone or a lathe. Many 
of them are liot an<l get embedded in the cornea 
beyond the nerve-endings, and thus do not 
cause mueJi trouble when they have once be- 
come fixed. The patient often complains 
merely of a j)ricking sensation, whi(*h he re- 
gards as coming from beneath the upper lid. 
He is anxious to point out where it is situated, 
and thus may uninteiitioually deceive the prac- 
titioner, vrlio, if the foreign body i» small and 
has produced no sign of inflammation, may 
omit to make a careful examination of the 
cornea with a magnifying lens, and overlook it. 
If nothing is discernible, the diagnosis may be 
verified by staining with fluorescein, when the 
smallest foreign body will sometimes be map[)ed 
out with a ring of stain \vhere the epithelium is 


denuded, or an ulcer at the site of the foteiga 
body may be seen. 

Treatment. — Several methods of removal oaa 
be employed, in all of which care must be taken 
to disturb the comeal epithelium as little as 
possible. When normal epithelium has been 
shed, although the breach quickly heals if the 
eye be tied up, the new epithelium is insecurely 
attac^hed and easily scratched ofi again, so 
that a recurrent abrasion of the cornea over 
the site of some fonner injury is very common. 
Infected foreign bodies may give rise to hypo- 
pyon ulcer. 

If the foreign body is only just attached to 
the surface, a ])ie(!e of moist cotton-wool 
screwed up into a i)oint, or a sharp piece of 
cani, is often sufficient to remove it without 
disturbing the epithelium ; this method should 
always be tried first. Should this not succeed, 
an atten\}>t TYiust be made to lift off the foreign 
body with a blunt spud, but most are so 
deeply embedded that they have to be dug out 
carefully with a shar]) needle ; if any rust 
stain remains in the corneal tissue, afterwards, 
it must be scraped away thoroughly at the 
same time, lest it produce irritation later. A 
corm^al magnifying lens is always necessary to 
make sure that the foreign body is properly 
removed 

Another common injury is an abrasion of 
the comeal epithelium from a scratch by 
a finger-nail, hatpin, or similar object. It is 
often very difficult to see, but the sharp 
j)ricking pain, with much photophobia, ciliary 
injection, and lachrymation, shows that the 
cornea is damaged, and the diagnosis can easily 
be established by the application of fluorescein. 
Treatment consists in bandaging up the eye 
for twenty-four hours, washing out once or 
twi(*(? a day with some simple lotion, and in- 
stilling some weak atropine to promote heal- 
ing. The j)atient must be warned of a possible 
recurrence. 

A foreign body embedded in tl^ con- 
junctiva is best removed by grasping the 
foreign body together with the piece of 
conjunctiva to which it is attached and 
cutting it off. 

Bums of the cornea produce white areas 
of charred ejnthelial debris which are eventu- 
ally thrown off ; if not deep, they leave an 
abrasion, the treatment for which has just 
been described. 

Cauftic fluidi of any kind produce much 
the same condition as is seen in a bum, a large 
abrasion resulting which may penetrate beneim 
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the epithelium and into the superficial layers farther than might appear nwessa^. While 
of the cornea. Some fluids give rise to greater it is well on the streteh, out it off dose to the 
damage than others; thus alkalis are more cornea, prying dightly on the latter m the 
destructive than acids, the effects of the latter act of cutting. The cut en^ will spring back 
often leaving surprisingly little scarring. into the anterior chamber free oi the^ wound, 

Xreatiiieiit. — I believe that the plan of treat- which, provided that there is no infection, will 
ing injuries of this kind with neutralizing heal up. 

chemicals is merely theoretical, as the damage The foreign body may have pen^ated the 
to the cornea is done almost immediately, lens, in which case, if the wound in the cap- 
We need not be deterred, however, from wash- sule is large enough, aqueous humour will gain 
ing out the eyes with non-irritating lotions, for access to the lens matter in considerable quan- 
they give a considerable amount of comfort. tity, and a traumatic cataract will result ; this 
In all superficial injuries of the cornea, some will be c\i(lent from the greyish- white reflex 
oily solution such as liquid paraffin is bene- behind the iris and the loss of the red reflex 
ficial, as it helps the lid to move easily over the from the fundus (see Eye, Examination of). 
globe and thus prevents the rubbing over the The lens matter will eventually become ab- 
oenuded area which causes so muijh pain. sorbt^d, or may be removed by curette evacu- 
In severe burns there is danger of adhesions ation. 
forming between the lids and the globe (symble- Wlien a traumatic cataract has developed 
pharon), but this can be prevented by passing there is an end to binocular vision, no matter 
a glass rod daily between the })alj)cbTal and how complete, the final recovery may be ; the 
oc^ar conjunctiva to break down the smallest wounding of the lens, therefore, is an import- 
adhesion as soon as it forms. ant factor in the prognosis. Since it is impos- 

2. Penetrating wounds of the eye are siblc to determine for a few days whether the 

much more serious than the superfiiual ones, lens Is injured or not, any opinion as to the 

though less painful, and if the foreign body is future condition of the eye must be very 
retained the danger of subsequent complica- guarded. 

tions is greatly increased. When a foreign body is retained in the 

When a foreign body penetrates the eye it is desirable to remove it, but no attempt 
comeaf aqueous humour is evacuated. If the must on any account be made unless it can be 
wound is small, only a little escapes, the seen or is capable^ of b(ung attracted by an 

lips of the incision soon coming tog(?ther and electro-magnet. It is advisable to have an 

remaining in apposition firmly enough to X-ray photograph takim, to localize, if possible, 
allow the anterior chamber to re-form. If the its position in the glob<‘. As both the nec.essary 
wound is large, the whole of the aqueous fluid aj^paratus and the electro-magnet are usually 
is discharged and the iris is caught up and pro- impracticablt! for the practitioner, it will be 
trudes through the opening to a griiater or less best for liim to send his patients to a large 
extent. It may be difficult to be sure that the hosjutal in which such instruments are installed, 
iris is prolapsed, as the part that projects is A piece of steel can be drawn forw'ards into 
usually covered with white ]}miph and loses the anterior chamber with the help of the 
its natural colour. An invariable sign is an magnet, assisted by a knowledge of its actual 
oval-shaped pupil with the peaked end of the position as shown on the X-ray jdate, and it 
oval pointing towards the wound ; with a little can then be removed through a corneal section ; 
careful observation this cannot possibly be but there is still some difference of opinion 
overlooked. The immediate treatment is to regarding the technique for removal if the 
excise the prolapsed iris at the earliest possible magnet fails to extract the foreign body, 
moment, since the longer it is left the more Many foreign bodies, even steel, can be retain^ 
difficult is it to deal with owmg to the develop- for years, sometimes permanently, without 
ment of firm adhesions between it and the producing serious symptoms, so tliat if the 
wound. After a week or ten days it'is impos- vision is fairly good, and the eye quiete down 
sible te release it, and the risk of secondary well, it is far better left alone, for it is well 
complications is superadded. After gently known that a good many eyes are lost from 
separating the loose attachment to the lips of meddlesome interference. Of the substances 
the wound with a repositor, the iris must be which penetrate the eye, glass is tolerated 
seized with iris-forceps close to the cornea and best and is the least dangerous ; next comes 
pulled out as far as possible, indeed much steel, which can generally be removed ; but 

474 



EYE. INJURIES TO 


EYELIDS. AETBCTIONS or* H 

cop^r, wood, and stone lead generally to required in deciding how far to temporiae witih 
sacrifice of the eye, as they cannot be re- the injured one is a matter of many yean' 
moved without damaging the structures con- experience. This subject is dealt with mon 
nected with vision. fully in another place (see Uveal Teaot. 

The iirognosis in all the injuries described in Affections of), but an eye that does not quiet 
this second group is imcertain for at any rate down in about three wee^ after an iquir 
a few weeks, for, even if the foreign body is should be regarded with suspicion, even u 
removed at once, there is always danger of there is still some sight remaining, and further 
the development of sympathetic inflammation, advice must be sou^t before it is too late to 
suppuration, and shrinking of the globe. save either eye. The question of excision 

3. Blows on the eye from a large blunt always arises on these occasions, and the patient 
instrument, e.g. a piece of wood or a fist, often and his friends arc often very persistent in 

produce much serious damage to its various i)res8ing for an opinion on this point imme- 

structures. They may cause rupture of the diately after an injury. The practitioner must 
globe, with or without a conjunctival wound, never commit himself as to whether an eye 
the fonner, of course, being more dangerous should be removed or not, nor be led into 
than the latter owing to the risk of infection, saying that it is in a hopeless state. Many 
The rupture usually takes place at the thin- eyes whi(;h in former years were not considered 

nest part of the globe, just behind the sclero- worth saving are now preserved as useful 

comcal margin ; the cornea itself very rarely organs of vision. Malcolm L. Hepburn. 
gives way. Tliere may be prolapse of the iris 

or dislocation of the lens into the interior of EYELIDS, AFFECTIONS OF. — The afiec- 
the eyeball or externally underneath the con- tions here considered are (1) Blepharitis, (2) 

junctiva. The immediate result of such an ^^tye, (3) Meibomian Cyst, (4) Blepharospasm, 

injury is a large extravasation of blood into (5) Deformities, (6) Tumours, 
the eye, Rjireading all over tlwj interior and 1. Bl^haritit. — Inflammation of the lid 
hiding the iris from view, so that very few margin is a chronic septic (condition which 
details can be made out in the early stages, and shows itself by redness of the edge of the lid. 

the red reflex of the fundus is lost {jsee Eye, In the more severe cases the follicles of the 

Examination of). Any prolapsed iris must eyelashes are infected and form ulcers, the 
be attended to at once, but as regards other lashes drop out or atrophy, the lid margin 

stru(jtures it is wt'll to desist from treatment may becomes thickened and incurved— enfraptow 

until the blood has been absorbed ; this (p, 477), and the lashes may rub on the cornea 

happens comparatively soon, and the actual — trichiasis (p. 477). 

extent of the damage can then more easily be Etiology. — The disease is common in chil* 

recognizisd. A dislocatisd lens is shown by the dren, especially of the j)oorer classes, and is 

presence of a deeper anterior (ihamber than on essentially due to a 8ta})hylococcu8 ; it is a 

the other side ; it may be pushed back into frequent secjuela of measles. It is maintained 

the eyeball or extruded externally beneath the by dirty habits, e.g. rubbing the lids with un- 
conjunctiva. No matter what its position, clean hands ; in some cases the eyelashes are 

no atteiupt must be made to nmiove it, as covered with nits, the ova of Pediculua pubia ; 

such interference is always dangerous to the in others an error of refraction, defective food 

eye. assimilation, staphylococcal foci such as im- 

The immediate eflects of such injuries are petigo, septic tonsils, adenoids, or pediculosis 
vitreous hsemorrhage, dislo(jation of the lens, capitis may be present, 
traumatic mydriasis, laceration of the iris, irido- Diagnosis. — ^The discharge from con/uneti- 

dialysis, and lowered tension, all of whii^h are vUia may crust along the lashes and simulate 

compatible with a degree of recovery witli use- blepharitis ; the two conditions can be dif- 

ful vision. Some of the remoter effects are ferentiated by cleaning the lid margin, which 

traumatic cataract, irido-cyclitis, secondary in conjunctivitis is normal. Trachoma must 

glaucoma, suppuration of the eyeball (pan- l>e excluded by everting the lids and examining 

ophthalmitis), detachment of the retina, and the palpebral conjunctiva ; it may be preset 

rupture of the choroid. in the active granular stage, or in the passive 

Sympathetic irido-cyclitis is perhaps most to scarred condition, 
be feared, for it involves the possible loss of Treatment. — The lid margin must be 

the presumably normal eye, and the judgment clean by sufficient irrigation, followed by am- 
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septics in the form of an ointment. The 
lotions commonly used are lot. sod. bicarb., 
10 gr. to the ounce, and lot. acid. bor. In 
chronic cases, zinc salts (zinc sulphate, ^ gr. 
to the ounce of water) are useful, and some- 
times the addition of three or four droj)S of 
liq. carbonis detergens to an ounce of lotion 
seems beneficial. Ung. hydrarg. ox. fiav. dil., 
or ung. hydrarg. ainmon. dil., should be well 
rubbed into the affected area by gentle massage. 
In bad cases the lashes should be (‘ut shorl, 
and every few days the ulcerated margin may 
be rubb^ with a pledget of wool on a glass 
rod, soaked in a 25-])er-cent. solution of argyrol, 
5-])er-cent. protargol, or tincture of iodine. 

Attention must of course be ])aid to general 
measures, and any error of refraction should 
be corrected by a])})ropriate glasses. 

2. Stye Hordeolum Exieriinm).- An 

acute inflammatory infection of the sebaceous 
glands of an eyelash follicle. It commences as 
a small tender s|K)t in the region of an eyelash. 
The neighbouring ])arts of the lid become 
cedematous, the skin over the hordeolum 
becomes hy|H*r©mic. and a small abscess usually 
forms w-hich discharges itself close* to tlie line 
of lashes. In severe cases the inflanimatorv 
symptoms may be so ext(‘nsi>e that- (i*<lema 
of the ocular conjunctiva (chanosis) is induced. 
Pain may be fairly acute. Some ])atiejits suffer 
from recurring hordeola, due to a diminished 
staphylococcal r(»sistanc(‘. and it is well to 
examine for glycosuria. 

Treatment. — ^Hot bathings every Jjour or 
every two hours should be earned out. For 
this ])urpose it is useful for the patient to bring 
tlie lieat of nearly boiling water to the eyelid 
by means of a pieee of lint or wool on the end 
of a wooden fork or spoon. This is dipj)ed 
in the basin witliout th(* intervention of the; 
fingers, and a greater heat can thus be applied. 
The treatment should be continued for sojtu* 
fifteen or twenty minutes at each aj)])Iication, 
Between the hot bathings a moist compress 
may be used with advantage. These meaHur<*s 
generally suffice to cut short an attack, })ut in 
some cases an incision through the skin is 
necessary. In relai)sing cases a staphylo- 
coccal vaccine is sometimes of value, and 
attention must be paid to the (fondition of 
the bowels and to the general health. 

3. Maibomiu Cyst {«yn. Chalazion, Tarsal 
Cyst). — ^A chronic inflammatory swelling of a 
Meibomian gland, which breaks down into 
cystic material. The Meibomian glands are 
enormously enlarged sebaceous glands lying in 


the substance of the tarsal plate ; they open 
by small ducts whose orifices form a line along 
the lid border, between the margo acuta and 
the line of the eyelashes. 

Signi.— A taraal cyst forms a slowly pro- 
gressive swelling in either the upper or the 
lower lid, and usually well away from the lid 
margin. It projects forwards so as to be 
visible as a smooth rounded swelling under 
the skin, to w^hich it is not adherent except 
in late stages. On everting the lid it is seen 
that there is some swelling of the conjunctiva, 
which often has a bluish appearance where the 
underlying tarsus has been eroded. 

Course and complications. — If left alone a 
tarsal cyst may gradually increase u]) to the 
size of a hazel-nut, but it more often suppurates 
<*arlier. forming an abscess of the lid (Hordeolum 
Internum), which ruptures through the con- 
junctiva and is follow<*d by a suppurating 
granuloma. Apart from actual abscess-forma- 
tion. a cyst may erode the conjunctiva, and 
granulation tissue may sprout through ; there 
is then a good deal of muco-jmrulent discharge. 

Diagnosis usually (‘auscs little difficulty. 
C’ases with acute inflammation have to be 
diagnos(‘d from other a(*ute inflammations of 
the lids, such as sfye or acute dacryocystitis, 
Cnncreimw itt the vnnalicalm, a rare condition, 
may alw) be mistaken for tarsal cyst, but if 
it is reim* inhered tliat tliere are no tarsal 
glands on the nasal side of the punctum such 
u mistake will not arise. 

Treatment.- Small inflamed (;ysts may occa- 
sionally resolve under hot fomentations, etc., 
otherwise ojieration is necessary. It consists 
of weisim and vurettiny, and is generally some- 
what painful, even after local anassthesia ; 
in nervous patients nitrous oxide may be 
necessary. Tf local anaesthesia is decided on, 
a few dro]>s of 2-j>er-cent. coc^aine are dropped 
on the conjunctiva, and then a little solid 
cocaine hydrochloride in crystal form is rubbed 
on the conjunctival surface of the swelling for 
alwmt a minute. This usually suffi<‘es, especi- 
ally if the cyst is large ; but if it is small, it 
is well also to inject sonu* 2-]>er-cent. solution 
of novocain under the skin about the tumour. 
The instruments required are Beer's triangular 
knife and a small sharp curette. Aft(?r ev(*rsion 
of the lid, the (tonjunctival surface of the tumour 
i.s incised by the knife in a direction at right 
angles to the lid margin ; the knife should be 
jK)inted away from the globe, and the cutting 
edge in the same direction (in case of sudden 
movement by the patient) ; the incision should 
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go well into the awelling, and the interior is 
then scraped out with the curette, so as to 
remove all granulation ti^ue from the wall of 
the cavity. A pad and bandage are applied 
for twenty-four hours, and boric-acid lotion 
may be used as necessary. 

The j)atient should be instructed to use a 
bori<^-and-zinc lotion for some weeks after- 
wards, as there is little doubt that many of 
these cyste are due to a j)receding conjunc- 
tivitis. 

4. Blepharospasm.— Spasm of the orbicu- 
laris palpebrarum is most commonly a reflex 
due to some corneal condition, such as a phlyc- 
tenular ul(?er. In other cases it is a purely 
functional disorder, and may be <?ured by a 
temporary cmithitomy. In this operation one 
blade of a stout pair of straight scissors is 
})assed behind the outer canthus, and the latter 
is divided by one snip. In blepharosjiasin due 
to corneal ulcer the main treatment is, of 
course, directed against the ulcer. In children 
the spasm is sometimes materially helped by 
holding the face and head under cold water 
forcibly for a minute or more. 

5. Deformities of the lids.- (<0 Entropum, 
or inversion of the lid margin, may be spastic 
(as with blepharosjjasra), senile, or cicatricial. 

If pronount'ed, it becomes associates! with 
triejhiasis, and then To<j|uire8 treatment. 

(р) TruihidfiiH, or rubbing of the lashes on 
the cornea, is a further degree of entropion, 
or may be due to an error in the direction of 
tlie growth of laslies. It produ(SJS a vascular 
opacity and ulceration of the cornea, and there- 
fore requires treatment. Its main causes are 
chronic blepharitis, <;()njunctival scarring from 
tra(*homa, lime burns, and wounds. 

The treatment for entro])ion and trichiasis in 
simple s])astic cases is by temporary sutures to 
keep the lid turned outwards. Senile cases 
require the removal of a horizontal strip of 
skin and muscle from the T«*gion close to the 
lashes. In scarred cases, epilation of the 
offending laslies by epilation forceps, destruc- 
tion of the follicles by electrolysis, or some 
plastic operation is necessary. 

(с) In Distichiasis, a irongenital condition, 
the row of Meibomian ducts is replaced by an 
additional line of lashes. 

(d) Ectropion, or eversion of the lid margin, 
may be due to chronic conjunctivitis, or scar- 
ring of the skin of the cheek or lids. It causes 
epiphora by eversion of the punctum, and 
chronic conjunctivitis by exposure. It may 
suffice to treat the conjunctivitis by appro- 
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priate measures, but often some {dasfeio opent 
tion to the conjunctiva or cheek tissues is 
necessary. In cases where eversion of the 
punctum is the main feature, the epiphora may 
be relieved by dilating the punctum and slit- 
ting the canaliculus Imckwards for a distance 
of 2 mm. 

(c) In Lagophthalmos the lower lid is so 
pulled down by a scar on the cheek that the 
lids cannot close, and an exposure ulcer on the 
lower part of the cornea is apt to occur. A 
plastic; operation is usually necessary. 

(/) In Ankyloblepharon the lids are partially 
united, while in SyniUepharon the lid and globe 
are united owing to some preceding bum or 
injury. If it is extensive, a grafting operation 
will be nM|uir<*d. 

{//) Ptosis may be congenital or acquired, 
and in either ense it may be partial or com- 
plete. The c ongenital cases are often bilateral, 
and assoc iatc‘d with defective upward move- 
ment of the eyes ; there is probably a mal- 
development of the muscle. In the unilateral 
(‘ases there may have been a birth injury. If 
the puj)il is covered an operation must be 
undertaken. Ac?quired ptosis is due to in- 
volvement of the third cranial nerve or of the 
cervic'al sympathetic (see Ophthalmoplegia). 

6. Tumours of the lids.^-The more com- 
mon tumours of the lids are rodent ulcer and 
dermoid cyst ; these do not differ in character- 
istics from similar tumours elsewhere. Xan- 
thelasma is considered se])aTately. Primary 
Ohanc'Tc, Epithelioma, Vaccinia Pustule, Naevus, 
HeBmangioma, Molluscum Contagiosum, and 
Plexiform Neuroma do not call for detailed 
descrij)tion here. p Julbk. 

EYELIDS, EXAMINATION OF (see Eye, 
Examination of). 

EYESTRAIN,— ^ Asthenopia arising from the 
use of the eyes. It is dependent on a variety 
of causes, all of which may be aggravated by 
any condition leading to a lowering of the 
normal standard of health. 

The clause of all eyestrain is fatigue and 
exhaustion of the muscular and nervous control 
of the mechanical adjustment of the sight. It 
may be due therefore to errors of refraction, 
muscle inco-ordination, e.g. latent sqmnt (see 
Strabismus), errors in distribution of ugU, and 
faults connected with adaptation. It is not 
necessarily the quality or quantity of the 
which is of chief importance, for symptoms of 
eyestrain may be produced by defects 
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lidfl, pupils, etc., which affect the distribution of 
the light, and hj variations in the amount and 
physiological pioperties of the retinal pignient 
and in fintion, etc., which influence adaptation. 

The commonest cause is a slight departure 
from the normal refraction of the eye, which, 
although not sufficient to produce any incon- 
venience for distant vision, nevertheless de- 
mands increased and prolonged accommodative 
effort during reading or near work for a length 
of time. With slight errors of refraction, eye- 
strain is often met with also when the usual 
amount of accommodation is exercised at a 
time when the patient is in a weakened state of 
health. Thus it follows that small errors of 
refraction may never be noticed until circum- 
stances arise which require constant application 
to near work, or until some severe illness has 
weakened the general muscular tone ; this ac- 
counts for the complaint so often heard, that the 
eyes were perfectly well until after an illness. 

Eyestrain also occurs if \sTong glasses are 
ordered, or if glasses rightly prescribed arc 
worn wrongly, for some d<‘.^ee of artificial 
astigmatism is in this way often add(d to the 
error already existing. 

Symptoms. — Eyeache, headache in any 
part of the head, but most frequently over the 
forehead, worse after the use of the eyes and 
towards the end of tlje day, w’aiering of the 
eyes, heaviness of the lids, desire to shut the 
eyes for a time after reading or sewing, are 
the symptoms most often complained of. To 


errors of refraction are also ascribed many others 
which it is difficult to reconcile with any known 
defects in the ocular muscles, though the use 
of glasses apparently cures them. No greater 
mistake can be made than to ignore the symp- 
toms complained of in these cases and regam 
them as trivial or of no importance. 

The diagnosis is often very difficult, as 
the symptoms are entirely subjective in charac- 
ter and vary in different people ; a thorough 
and careful (examination is necessary to exclude 
each cause in turn. 

Treatment. — The first step is to correct 
any refractive error which may exist ; retin- 
08(;opy must be i>erformed, generally under a 
mydriatic, and glassces prescribed first for read- 
ing, and later, if necessary, for constant wear. 
It is well known, however, that the amount of 
asthenopia bears no direct relationship to the 
degrcie of refractive error. If the muscular 
inco’ordination is foimd to be cxc()ssive, prisms 
must be ordered, in addition to glasses for the 
correction of the refractive errors. This re- 
quires considerable judgment, for no patient 
can tolerate prisms if they are beyond a certain 
strength, and operative measures may have to 
be considered. 

Attention must also be paid to methods of 
illumination and to the amount of glare, since 
errors of distribution and faults of adaptation 
call for the use of extra-ocular muscles, e.g. 
the superc'iliary muscles, and^this often leads to 
heada(;h(\ Malcolm L. llEruuKN. 


FACIAL HEMIATROPHY {syn, Parry- 
Bomberg Disease). — A rare condition charac- 
terized by a progressive wasting of one side of 
the face. The w^asting involves especially the 
skin, subcutaneous fat, and bones, the muscles 
being relatively less affected. It may attack 
the whole of one side of the fa(;e or be limited 
to some particular areas, as the orbital region 
and the cheek. Very rarely it is bilateral, or 
spreads to the neck or shoulder, or is associated 
with wasting in one side of the tongue and 
palate. 

The disease, which usually begins in late 
childhood or early adult life, is seen in females 
more often than in males. It progresses 
slowly for a few years and then becomes 


stationary. Its cause is unknown. In a few 
(;ases it has fjeeii attributed to injuries and 
inf(?ctions about tin*. fac(». and thi’oat, and to 
general disease's like scariest fever and typhoid. 
Diffluent theori(;s haves regarded it as due to a 
neuritis of the fiftli ne'rve, as an affection of 
the cervical sympathetic fibres or ganglia, and 
as a congenital tendency showing itself in 
wasting at tlie? situation of embryonal clefts. 
It causes no symptoms beyond the disfigure- 
ment, Its course is not influenced by treat- 
ment. In some cases the injection of paraffin 
or other substances has been resorted to in 
order to improve the facial appearance, but 
this procedure is not without risL 

P. W. Saunders. 
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FACIAL PALSY 


FAOIAL FAL8Y {syn. Beirs Palsy).— Weak- 
ness of the movements of one side of the face 
may be due to a lesion of the upper motor 
neurones terminating in the facial nucleus, or to 
disease of the one facial nerve or its nucleus in 
the pons. The former type is usually part of 
a hemiplegia, the latter constitutes true facial 
palsy. This is most commonly due to a lesion 
of the nerve, which, as it has a long course 
through the temporal bone, is very liable to 
be damaged by septic diseases of the middle 
ear and by fractures of the skull that involve 
its petrous portion. The common rheumatic 
palsy/* which is generally attributed to cold 
or exposure, is a degenerative neuritis of the 
nerve in the Fallopian canal ; by some it is 
regarded as an infectious condition. Syphilis, 
especially in its early stage, may involve the 
nerve here. Facial palsy is not infrequently 
associated with herpes in the trigeminal or 
cervical region ; its cause is probably a swell- 
ing of the geniculate ganglion that compresses 
the nerve within the bony canal. Below the 
stylo-mastoid foramen paralysis may be pro- 
duced by compression by enlarged glands or 
by tumours, and particularly by growths of 
the parotid gland. Lesions of the intra- 
cranial portion of the root are most frequently 
due to a gummatous meningitis. Within the 
pons it may be damaged by a tumour, hcemor- 
rliage, or softening. 

Congenital facial palsies also occur ; they 
are i)robably due to a non-development of the 
nerve. It is occasionally injured at birth. 

Symptom — Both sides of the face are 
rarely involved except in pol^meuritis. In the 
ordinary rheumatic or otitic form the onset 
is usually sudden ; it is frequently pr(‘ceded 
or accompanied by pain in the car, mastoid 
region, or cheek. All the muscles sup^died 
by the nerve are generally paralysed ; the 
folds disappear, the affected side becomes flat 
and expressionless, the mouth is drawn towards 
the sound side, and in longstanding cases the 
nose may be deviated to it too. The asym- 
metry becomes more obvious in movement ; 
on show'ing the teeth it is only on the sound 
side that the lips are raised and separated ; 
when the mouth is opened widely the arch of 
this upper lip appears flattened ; the patient 
is unable to bring his lips firmly together ; on 
attempting to blow out his cheeks, air escapes 
from the affected side, and in drinking, fluid 
dribbles from this corner of his mouth. Owing 
to palsy of the buccinator the palsied cheek 
flaps in and out with each respiration, and food 


ooUeots between it and the cheek. Axtioulatioii 
is disturbed, as the labials cannot be fanned 
properly, especially at first when the mnsdes 
are toneless. The platysma does not oontziaot 
on depressing the jaw. Paralysis of the orbiou- 
laris palpebrarum makes it impossible to close 
the eye, though the upper lid generally desoends 
a little owing to relaxation of its levator ; no 
winking occurs, and as dust and foreign bodies 
are not removed, conjunctivitis may result. 
On attempting to close the lids the eye rotates 
upwards and outwards (Bell’s sign). The 
upper facial muscles are equally involved, and 
consequently the patient cannot wrinkle or 
corrugate this side of his forehead. Paralysis 
of the stapedius muscle may produce a hyper- 
acusis, or greater sensitiveness to low-pitched 
sounds. Tear secretion is occasionally dimin- 
ished, but the escape of tears on to the cheek 
is a greater inconvenience to the patient ; it 
is due to the depression and eversion of the 
lower lid owing to lack of tone in the orbicu- 
laris. When the nerve is involved between 
the geniculate ganglion and the branching off 
of the chorda tympani. taste is lost on the 
anterior two-thirds of the same side of the 
tongue. 

In incomplete palsies a feeble contraction 
of some or all of the muscles may be possible, 
or the paralysis may be local ; only those 
supplied by its lower branch may suffer when 
the nerve is injured in the parotid region. 

In the more serious cases, electrical examina- 
tion towards the end of the second week re- 
veals the reaction of degeneration in all the 
paralysed muscles ; in slighter cases the re- 
action may be incomplete or almost normal. 

As recovery takes place, contractures which 
exaggerate the natural folds may develop, bo 
that while at rest the side of the face that is 
afiocted may be thought to be the normal, but 
the decision is always obvious on strong volun- 
tary movtiiuent. Clonic or tic-like involuntary 
spasms are a rarer sequel of i)alsy. The de- 
formity, as a rule, is less pronounced in cases 
of gradual onset. 

Diagnosis.— Peripheral facial palsy is easily 
distinguished from an upper-motor-neurone 
weakness by the fact that in the latter the 
frontal and orbital muscles are little if at 
all affected, and the electrical reactions are 
normal. Hysterical palsy is very rare ; tihe 
electrical reactions are unaffected, and it is 
usually only certain movements that are lost. 

Treatment.— Treat the cause if possible. 
Surgical intervention is indicated when tifa 
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nerve is compressed by an accessible tumour, 
and some cases due to otitis improve when the 
ear condition is dealt with. Electricity is un- 
doubtedly useful ; moderate galvanic currents 
sufficient to excite contraction of the muscles 
should be employed from the end of the second 
week. Massage is also advisable. The over- 
stretching of the paralysed muscles should be 
avoided, especially those of the (;hcek ; this 
can be effected by a piece of stiff wire, one 
end of which, bent into a hook and covered 
by a bit of rubber tube, is inserted between 
the lips at the angle of the mouth, while the 
other end is passed round the root of the ear, 
like the limb of spectacles. 

Grafting of the distal end of the fac ial nerve 
into the hypoglossal or spinal-acjcessorv nerve 
has been tried in the absence of recovery ; 
some good results have })een obtained, but 
failures are more common. No effect can be 
expected for nine to twelve months at least. 

Gorj)OX Holmes. 

FACTITIOUS URTICARIA (^cc ruTT- 
CARLA). 

FiEOES, EXAMINATION OF. - The 
consiiteiice of fences is chiefly d<'termined 
by the amount of W'atcr they <*OTitain, but an 
abnoTinal softness may be due to an excess of fat, 
mucus, or sw’ollen vegetable remains. An ex(^ess 
of fluid may arise from defective absoiption or 
abnormal exudation, w'hilsi delayed ]>eristalsis 
with prolonged sojourn in the colon gives risi‘ 
to hard feecaJ masses or scybala*. 

Shape and size.— The shape and size of 
solid motions is deti?rniin(;d mainly by tiie size 
and tone of the anal orifice. IVncil- or ribbon- 
shaped faeces are lU’oduced by st<*nosis or mus- 
<!ular spasm of the rectum or anal orifice, or 
by paralysis of the lower of the larg(? 
intestine. 

Colour.-' "J'he colour of the stools is influ- 
enced by the diet, the digestive secretions, 
discharges from the mucous membrane, and 
accidental ingn^dients. A vegetable diet gener- 
ally produces faeces of a light (colour, meat alone 
gives very dark-brown fascjes, and milk gives 
yellow or yellow’ish white stools, (certain fruits 
and vegetables, such as blackberries or spin- 
ach, may influence the colour. 

Bik is the digestive secretion which chiefly 
affects the colour. In meconium and the stools 
of young infants, bilirubin is the normal jiig- 
ment, but traces of biliverdin may appear, 
especially in the fasces of breast-fed children. 


Distinctly green faeces in bottle-fed and breast- 
fed children are always pathological. In later 
life the bile pigments are normally reduced to 
hydrobilirubin (stercobilin), the presence of 
unchanged bilirubin or biliverdin indicating 
excessive ijeristalsis in the upper part of the 
intestine. The golden yellow colour of the 
stools in many diarrhoeas is due to bilirubin, 
but even nonnal-<^oloured faeces may be shown 
by chemical tests to contain unchanged bile 
jngment w’hen there is catarrh of the ui)per 
intestine ; thus assistance may be obtained 
in the diagnosis of duodenal ulcer. A small 
])iec*e of the fresh faw’es is thoroughly rubbed 
u|i w’ith a concentrated watery solution of 
corrosive sublimate and left for twenty-four 
hours in a (‘overed dish. If unchanged bile 
])igmcnt b«* j present, green })articles are seen 
among the red or red-browm given by the hydro- 
bilirubin. Obstniction to the flow of bile 
into the intestine gives rise to acholic or clay- 
colourcd stools. I'liis a])])earance is partly dne 
to an absence or diminutioji of bile pigmeiit, 
but the excess of fat, which is always present, 
contributes. A clay-coloured stool may con- 
tain a considerable amount of altered bile 
pigment when tJie obstruction is due to gall- 
.stones iti tlie <*ommon bile-duc t, but wdth cancer 
of tli(‘ head of the ])an(Teas even traces are 
rare. To demonstrate liydro))ilirubin the cor- 
rosive-sublimate test may be usc»d. A better 
method is to (‘Xtract tin* faeces with ether to 
reniove the fat, then with acid alcohol. Tlie 
alcoholic extract is neutralized, mixed with an 
equal volume of a saturated solution of zinc^ 
acetate in alcohol, and filtered through a dry 
filter paper. The filtrate is then exainined 
against a black }»ackground for the green 
fluorescence given by the jngment. 

An excess of fat in the stools, causing tlunn 
to be light-coloured or even w’hite, may be 
due to other causes than lack of bile, su<rh as 
advanced destructivtj li^sions of the pancreas 
interfering with fat digestion, atroj)hy of the 
intestinal mucous membrane, and blocking of 
the lyinjdi-channels by grow’ths or tuberculous 
changt^s in the mesenteric glands, which ])re- 
vents its absorption. Microscojiic examination 
shows fat globules, fatty acid and soap crys- 
tals, but a quantitative estimation of the fat 
and a determination of the extent to which it 
has been digested are necessary before a reli- 
able conclusion «*aii be arrived at as to the 
presen(^e of an abnormal amount and its ])rob- 
able cause. In pancreatic disejise the undi- 
gested fat is generally in excess ; whilst a 


480 




1, MutoU-fibrfty undigested. 2, Muscle-fibre, partly digested. 3, Muscle-fibre residues. 
4, Connective tissue. 5, {a) Fat globules ; {h) fatty acid crystals ; (c) soap crystals. 
6, Triple phosp^te crystals. 7, Rice starch in cellulose envelopes. 8, Undigested starch 
g^ules. 9, Epidermis of a leaf. 10, Cuticle of a seed. 11, Epidermis of plant stem. 
12f Woody cells of pear. 13, Spiral and pitted vessels of plant stem. 14, Scnlariform vessels 
from wof^y tiesue. 15, Palisade parenchyma from peas and beans. 16, Columnar cells 
of pea. 17, Ovum of Tmnia solium. 18, Ovum of Enterobius (Oxyuris) vermicularis. 
19, Ovum of Ancylostoma. 20, Ovum of Trichuris trichiura (Trichocephalus dispar). 
21, Ova of Asearis lumbriooides. 22, Cysts of Entamoeba coli. 23, Cysts of Entamoeba 

histolytica. 

Plate 12.— SUBSTANCES FOUND IN FAECES. 
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Relative excess of combined fatty acids (soap) 
is suggestive of defective absorption. Clay- 
coloured stools without jaundice may occasion- 
ally arise from the reducing action of bacteria 
on the hydrobilirubin, which converts it into a 
colourless compound. 

The most important exudate from the in- 
testine affecting the colour of the stools is 
blood. When it comes from the rectum or 
sigmoid flexure, blood usually retains its nor- 
mal colour ; but when from the large intestine, 
the hflBmoglobin is changed into heematin and, 
if present in sufficient amount, gives the freces 
a black or even a tarry appearance. Small 
quantities intimately mixed with tlie fajces are 
referred to as “ occult blood,” and are most 
important in diagnosis. They do not aflect 
the appearance of the stool, and can only be 
detected by chemical means. The benzidine 
test is the best. A small portion of the feces 
is ground uj) with water to form a thin emul- 
sion and boiled to destroy ferments. While it 
is cooling, a knife-point of pure benzidine 
(Merck) is dissolved in 1 or 2 c.c. of glacial 
acetic acid. From 3 to 10 (Iroi)S of the emul- 
sion are added and the mixture shaken. Hydro- 
gen peroxide (3 per cent.) is then cautiously 
added, the emulsion being shaken after each 
addition, until a blue or green colour develops, 
or some 2 c.c. of the reagent have been used. 
As the test is exceedingly sensitive, giving a 
distinct colour with as little as 1 in 250,000, it 
is advisable that the patient should have been 
on a heemoglobin-frce diet fir several days 
before the test is made, and accidental sources 
of blood, such as bleeding from the gums or 
from piles, must be excluded. A positive re- 
sult imder these conditions on four or five con- 
secutive days^^s suggestive of malignant disease 
of the gastro-intestinal tract, bile-ducts, or pan- 
creas ; while the intermittent presence of occult 
blood points to the existence of a simple uh^er. 

Mucus in the feces, in macroscopic masses, 
generally comes from the colon ; small parti- 
cles, only recognized by microscopical examina- 
tion, usually come from the small intestine. 
In the latter case the mucus is generally bile- 
stained, and the deeper the pigmentation the 
hi^er in the bowel is its probable soun;c. 

Pua rarely gives a distinct yellow, or grey, 
tint to the stools imless it comes from the 
lower part of the large intestine. 

Some drugs modify the colour of the feces. 
Bismuth causes black or dark grey-green stools ; 
iron only changes the colour after the stool 
has been exposed to the air, when it becomes 


bladdsh-grey ; calomel may oause greeny 
stoob from the presence of unrednoed Mle- 
pigments ; rhubarb, senna, and santonin oause 
yellow stoob ; while kino leads to bright-ied, 
and heematoxylin to violet-red, ffleces. 

Reaction* — ^Normalljr the fseoes are faintly 
alkaline or amphoteric in reaction. Any con- 
dition which increases putrefaction causes them 
to become more alkaline, whereas intestinal 
fermentation and imperfect digestion of carbo- 
liydrates and fats render them acid. The 
feces in advanced pancreatic disease and acute 
enteritis, for instance, are often strongly acid, 
while the stoob in coUtis are strongly alkaline. 

Microscopical enminatioii of a thin emul- 
sion of the fsBces shows normally only vegetable 
tissue, crowds of bacteria, a few fatty acid and 
soap crystals, amorphous debris, sometimes a 
few triple phosphate crystab and, occasion- 
ally, one or two partly digested muscle-fibres. 
The presence of connective tissue b usually 
pathological, and points to imperfect gastrio 
digestion (Plate 12). Numerous well-preserved 
muscle-fibres are most commonly met with in 
disease of the pancreas, especblly carcinoma, 
but may also be due to other causes. Numer- 
ous fat globules suggest disease of the pan- 
creas. Fatty acid and soap crystab in excess 
indicate defective digestion and absorption of 
fats. Starch granules are rare and point to 
catarrh of the intestine. Epithelial celb, ery- 
throcytes, and pus celb are not recognizable, 
as a rule, unless they come from the lower part 
of the bowel, when their presence indicates 
inflammatory changes and ulceration. The 
discovery of the ova of intestinal worms b 
one of the most iniportant uses of the micro- 
scope in fa&cal examinations. Those most 
commonly met with are Enterobius {Oxyuris) 
vermicularis, Trichuris trichiura {Tricocepkalus 
di8par)f Tania solium^ Tcenia mediocanellaUit 
and Ancylostoma duodenale. Amoebse are most 
readily to be found in particles of mucus, espe- 
cially those which are bloodstained. These 
should be picked out of the fresh, warm feces 
and mixed with normal saline on a slide. A 
cover-glass, supported at the side by a large 
hair, b applied, vaselin is painted round the 
edges, and the preparation b examined with 
an eighth- or sixth-inch objective. The dide 
should be kept at about the body-temperatoze 
by a warm stage or by standing the micn>- 
scope on a steam radiator. The addition of 
1 per cent, watery methylene-blue stiiiii 
epithelial relb blue, but does not stain tha 
amoebss. ' F. J. CaiOiiDaB* 
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P^0B6| IMPACTION OF (see Constipa- 
tion). 

FAINTING (see Syncopk). 

FAIRLEY’8 REACTION (see Serological 
Diagnosis). 

FALLOPIAN TUBES, DISEASES OF 

(see Gonorkikea ; Hydrosalpinx : Sal* 

PINGO-OOPHORITTS). 

FAMILY PARALYSIS, PERIODIC (see 
Periodic Paralysis, Faintly). 

FARADISM (see Electrical Treatment). 

fat-embolism (see Lr^a, Emuolisai of). 

fatty heart (see Myocardial Degener- 
ation, I^ROGRESSIVE). 

patty liver (see Ijver Enlargement, 
Dipperential Diagnosis of). 

FAVUS. — A disease of tJie skin, liair, nails, 
or mucous iiiembrancH, caused by a jjarasitic 

fungus. 

Etiology and pathokgy. - Fa a- us is rare in 
England, and coniparalivcly common in Scot- 
land. In both countries the cases are dimin- 
ishing in number. The disease occurs almost 
exclusively in alien immigrants, princijiallv 
those from liussia and J'oland. School chii- 
dren are most liable to lu*c<)me infected, and 
boys more than girls, but the disease may begin 
at any time of life and may persist to old age. 
The degree of infectivity is low, and one mem- 
ber of a family may suff(‘r without infecting 
the others. Insanitary conditions and ill- 
health are predisposing "factors. The two chief 
varieties of fungi causing human favus are 
(1) Achorion schmleinu, to which the great 
majority of cases of ordinary favus of the 
scalp and skin are due, and (2) A. (julnckeanmn, 
derived from thr, mouse, which does not attack 
the scalp but causes a few cases of favus of 
the glabrous skin. Possibly cats, dogs, and 
birds may be the medium of (-ontagion in 
exceptional instances. The fungus, which may 
be examined under the microscope in liquor 
potassae or after staining with aniline gentian- 
violet and Gram’s iodine, consists of a mass of 
wavy branching mycelium and round or oval 
spores, the hair-shafts being filled wdth long 
nay^lial tubes, a few spores, and often some 
air-bubbles. The parasite invades the epi- 
dermis at the mouth of a hair-foUicle and pro- 
hferates around the hair (Plate 28, Fig. 4, 
VoL m, facing p. 138), which is . attacked 


secondarily. Eventually the pressure exerted 
by the growth of the fungus causes complete 
atrophy of the hair. ( -ultures show a yellowish 
ridg(^d surface, those of A. quiMl'eamm being 
white and downy witli concentric rings. 

Symptomatology. — The common situation 
for favus is the scalp. It begins insidiously 
as a minute yellow point or as a scaly spot 
sometimes resembiing a vesicle or a pustule. 
In a tyj)i(‘al case a ])ea -sized sulphur-coloured 
disc develojjs around a hair and becomes de- 
ju’cssed in the centre, forming a cuji-ahaped 
crust or ‘‘ scutuluin." On the glabrous skin 
favus giv(?s rise to circinato scaly or some- 
tiin(‘s vesicular ]mlcli(‘s, ujion wliich scutula 
may be seen. The ])atches may sjiread ex- 
tensively over tlic body, and in rare cases 
invade tlie nun*ous membranes. Mouse favus 
causes similar ringworm-like lesions with or 
without scutula. Favus of the nail begins 
witii yellow spots or streaks at the side 
or free (‘dge, and gradually destroys its sub- 
staiRie. With tlie exception of slight itching 
or discomfort, tlicrc are no subjective symp- 
toms. 

Diagnosis. — The yellow concave scutula 
anti the ])e('uliar stale mousy odour they emit 
when present in abundance arc characteristic 
features. WJuui seutula arc not fornitid or 
have been removed by treatment, the i)resence 
of grey liistr(‘l(‘ss Jiairs which do not break off 
as in ringwoi'u) but can be pulled out entire, 
showing a swollen root-sheatli, and of cica- 
tricial bald patches, taken in (injunction with 
the long liistory of the disease, will enable the 
diagnosis to be made ; it will |)e confirmed bv 
the finding of the fungus in the hairs or crusts or 
by tlie growth of cultures. Tliese features will 
ena])le the disease? to be distinguisJiod from 
Ollier scaly conditions siicli as oczenia and 
jASoria.sis, fi'om diseases cauLsing bald j>at(dies 
like ttlojiccia areata, jiseudo-jiclade, and lupus 
ervtbematosus, and froiu syj)hilitic or trau- 
matic scarring. WJum tlie nails are allcAiUid, 
cultures and tlie jiresence of mycelium in the 
scrapings must Ik; the deciding features. 

Prognosis and treatment. -Favus of the 
seal]) is extremely intractable, and sliows no 
tendency Ui Jical s])ontaueou8ly. Total epila- 
tion Ly X-rays iji conjujictiou with the applica- 
tion of antiseptic lotionH and ointments is 
much better than epilation with forceps, and 
will save many months or years of trouble. 
Favus of the glabrous skin presents no great 
difficulties, but when it affects the nails avul- 
sion is the best treatment. . S. E. Dork 


4Sa 



FILARIASIS 


FEBBLE.MINDEDNE88 (see Idiocy, Im- 
becility, Feeble-mindedness, Mobal 
Imbec^iltty). 

FEEDING OF INFANT8 (see Infant 

Feedin(j)* 

FEIGNED DI8EA8E8 (see Malingering)- 

FEIGNED ERUPTION8 (see Eczema). 

FERMENTS (jiee Pathology, C'hkmk’al, 
Modern Develotments of). 

FIBRINOUS BRONCHITIS (see Buon- 
chitis), 

FIBRINOUS PNEUMONIA (see Lobar 
Pneumonia, utkIct Pneumonia). 

FIBROID DEGENERATION OF THE 
HEART (see Myocardial Dfasenera- 
tion, Pbogreksive). 

FIBROID POLYPI (see Uterus, Polypi of). 

FIBROIDS, UTERINE (ffce Uterus, }sew 
Growths of). 

FIBROMATA OF THE SKIN (see 8kin, 
Fibromata of). 

FIBROSIS OF THE HEART (see Myo- 
cardial Degeneration, Progressive). 

FIBROSIS OF THE LUNG (m' Lung, 
Fibrosis of). 

FIBR08ITI8 (see .My^algia). 

FIFTH NERVE (w/c Trigeminal Nerve). 

FILARIASIS. — Invasion of the body by one 
or other species of worms of the genius Fihiria, 
a group of nematode lielmintlis. 

Etiology* — Though invasion by any filaria 
should, strictly speaking, be included under 
this liead, of late years tlie tendency — at 
least as regards the luinian subject — has been 
to limit the term lilariasis to those filaria) 
whose young or embryonic forms circulate in 
the peripheral blood. Of these, four are known 
iu man, namely Filaria bancrofti, F, loa (Plate 
24, Figs. 6, 5, Vol. II, facing p. 487), F^jierstaufi, 
and F. demarqmyi» The last two do not 
give rise to pathological symptoms, so they 
need not be further discussed. F. loa (Loa 
loa) may also be dismissed in a word. Its 
adult forms live in the subcutaneous and 
connetJtive tissues, and in their wanderings 
about may cross the eye. In such a case 
they arc seen wriggling under the conjunctiva, 
and in luany instances have been removed 
from this site ; while here they cause lachry- 


mation, smarting sensations, and minor de« 
grecs of conjunctivitis. In other instances the 
])assage of the worm under the skin gives 
rise to fugitive swellings popularly known as 
Calabar sw^ellings. These are about the size 
of a pigeon’s egg, appear suddenly, are not 
associated with inflammatory changes, and 
disappear again of their own accord in a few 
days. The distribution of the worm is a very 
restricted one, its geographical area being con- 
fined to the West Coast of Africa in the vicinity 
of the Equator. 

To F. bancrofti we owe a train of patho- 
logical maladies, some of great gravity. The 
adult worms of this species inhabit the lym- 
phatic system — the lymphatic glands or lym- 
phatic channels. They measure some inches 
in length, and, being about the thickness of 
thin catgut, are easily visible to the naked eye. 
The mahM and females breed, the latter ulti- 
mately giving birth to vast numbers of young 
embryos which j)ass along the lymph-channels 
and arc poured into the blood. These forms 
remain here, and do not undergo any further 
development until sucked out of the blood 
by suitable mosquitoes. When this occurs, a 
development or metamorphosis takes place in 
the thoracic muscles of the insect, on the 
comjflotiori of which the enlarged embryos pass 
into the proboscis and, when the mosquito 
bites, back into the tissues of man. From 
the subcutaneous tissues they pass into the 
lymphatics, develop further, become sexually 
mature, and start their cycle again. The 
embryos circulating in the peripheral blood 
are harmless ; the trouble comes entirely from 
the adults in the lymphatics. The geographi- 
cal distribution of thus species is very wide- 
spread throughout the tropics. 

Pathology* — As the parasites inhabit the 
lymphatic glands and vessels, the lesions which 
they cause necessarily pertain to the lymphatic 
system. In some instances, as in so many other 
helminthological infections, little or no damage 
appears to be done by a small or even fairly 
large invasion of the worms. For eicample, if 
one examines the night-blood of one hund^ 
apparently healthy persons in a filarial dis- 
trict with no signs of filarial disease about 
them, fifteen or twenty of these may show 
embryos, an evidence that adult filariae are 
present somewhere in the body. Though 
there may be no signs of the disuse at the 
time of the examination, in many instances, 
if the cases are followed up, pathobgical 
lesions ultimately develop. It is questionable 
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it the parasite is really ever harmless, but 
symptoms depend upon where it is lying": if 
in some unimportant lymphatic, the damage 
done there may not be appreciable ; if in an 
important one, grave changes are produced. 
The adult worm acts pathologically in four ways : 

1. A collection of the parasites, coiled up to- 
gether, may plug a lymphatic and produce throm- 
bosis and consequent blocking of the channel. 

2. It may cause indammatory changes in 
the vessel with subsequent fibrosis and thicken- 
ing of the walls, this eventually leading to a 
great narrowing, or even complete occlusion, 
of the lumen. 

3. If it inhabits the lymphatic glands, in- 
flammatory changes are set up there ; evidence 
of this being seen first in cellular infiltrations 
and secondly in the production of dense fibrous 
tissue which xJtimately completely sliuts ofi 
the passage of lymph through the glands. 

4. Death or destruction of the parasites 
may form a nidus for septic organisms — 
staphylococci or streptococci- -with consequent 
abscess-formation or general sepsis. 

Cases have been report (‘d in wliich the 
thoracic duct itself was blocked, a general 
varicosity of the lymphatic system below the 
obstruction resulting. The adult woi ms usually 
select, however, the lymphatics wliich drain 
the legs and genitals, and those in the pelvis 
and lower abdomen or in the epididymis, and 
cause lesions in these parts. 

The aims and upper parts of tie lody are 
much more raiely attacked. Bloiking of the 
l}mphali(s and glandular sysUin, vith re- 
peated attacks of inflammation superadded, 
ultimately le^ds to chronic hypertrophic 
changes known by the name of elephantiasis. 

Symptcmatology.— The following list of 
diseases shows how diverse are the clinical 
manifestations of filariasis : 

1. Filarial lymphangitis. 

2. Dilated lymphatics, suiierficial or deep. 

3. Chyluria and l 3 Tni)hurja. 

4. Genital troubles — 

(а) Lymph scToluni. 

(б) Orchitis. 

(c) Epididymitis. 

(d) Hydrocele. 

(c) Chylocele. 

6. Coccal invasions — 

(a) Filarial abscess. 

{h) Pu^lent lymphangitis and aden- 
itis. 

(c) Septicflemia. 

6. Elephantiasis. 


1. Filarial lyinphanritIi.-"Tbis condition is 
a very frequent one in filanal districts, and 
may be the first si^ of infection. The most 
common sites for its occurrence are the legs 
and spermatic cord. A patient,^ previously 
healthy, is s(*ized suddenly with rigor, vomit- 
ing, and often delirium, attended by great pain 
in the groin and femoral region and swelling 
and inflammation of tJie leg. An examination 
reveals a condition in many ways resembling 
erysijjclas. In a white person the affected 
limb, generally the foot and leg below the 
knee, is hot, red, and swollen, and inflamed 
lymi)hatics arc seen running up to the groin, 
while the glands in the femoral region are 
enlarged and very tender to pressure. After 
lasting for three to four days, all the symptoms 
gradually subside, the leg returns to its normal 
shape and size, and the attack is over. People 
who have once suffered are, however, very 
liable to subsequent attacks, and after many 
of these some pennanent thickening of the 
affected part appears, which is often the start- 
ing-point of elephantiasis (see below). 

When the spennatic cord is affected the 
general symptoms — rigor, 'V'omiting, and de- 
lirium— are very severe, and the pain, which 
radiates up into the abdomen and down into 
the testicles and legs, is excruciating. 

2. Dilated Isnnpbatics.— After, or even with- 

out, an attack of lymphangitis, small dilata- 
tions may Fomeiimes be seen on some of the 
superficial lymphatics of the limbs. Some of 
these c-yst-like swellings Lave been excised 
and bring adult filaiia! found in tlieni. Lym- 
j)hatic dilatations are more commonly de- 
tected in the groin, where they may take on 
a very large size, siinulaling hernia in some re- 
spects. These large, bagg^’, fluctuating masses 
arc only part of a general varicose condition 
of tlie iymi)haticB of the pelvis, their produc- 
tion being due to the blockage of main lym- 
phatic trunks high up in the abdomen. They 
contain chyle or lymph, and scmctiines em- 
bryonic filariEp, . ; 

3. Chyluria and lymphuzia.— This is a part 
of the general condition of dilated lymphatics 
mentioned above. The lymphatics supplying 
the kidneys and bladder are dilated, and some 
rupture, pouring their contents into the urine. 
If the obstruction is in the thoracic duct, chyle 
will be present ; whereas if lower down in the 
lymphatics, before they join the leceptacu- 
lum, only lymph. The chief clinical sign cf 
the condition is the milky appearance of the 
urine; if blood is also present the colour will 
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be reddish-white. The condition intermits. 
An attack may last for a short or a long time 
(months) and then disappear, but a relapse is 
sure to follow sooner or later. It is specially 
frequent in filariatcd women after parturition. 
Associated with the passage of the abnormal 
constituents there are pain and aching in the 
back, and sometimes retention of urine due to 
clots. If the milky urine is allowed to stand in 
a urine glass, the lymph coagulates and finally 
three layers may be determined — a creamy 
layer at the top, a white coagulation in the 
centre, and a reddish deposit at the bottom. 
Embryo filariae may or may not be present. 
Chyluria may occur alone or be associated 
with other filarial manifestations such as 
dilated lymphatics, or, if the i)ati<mt is a male, 
with some of the genital symptoms now to 
be described. 

4. Qenital troubles, (a) Lym/ph scrotum , — 
In this condition the scrotum is enlarged and 
small dilated lymphatics may be seen on its 
surface, many of these exuding lymph or chyle. 
It feels soft to the touch. Later on, when 
inflammation has been superadded, it may 
become hard and elephantiasis may set in. 
(h) Orchitis and epididymitis . — As already 
mentioned, a favourite site for the adult 
fllarifiB is the epididymis. When hero, the 
parasites readily set up indammatory troubles 
and, if the testicles are attacked, orchitis as 
well. The lesions resemble in their symptoms 
ordinary gonorrhoeal epididymitis, (c) Uydro- 
ceh in filarial countries is especially common 
and often owes its etiological basis to the 
filariaj. (rf) Chylocele is a condition where chyle 
or lymph is present instead of clear serum In 
the tunica vaginalis. 

5. Goocal invasions. — If a filaria dies in 
some superficial lymphatic and organisms settle 
down at the spot, an abscess results. After 
being opened such collections of pus quickly 
heal up and give little trouble. On the other 
hand, when they occur in the abdomen serious 
results follow. In some instances, fortunately 
rare, a purulent focus arises around a worm 
lying in some abdominal l 3 m:iphatic, the sup- 
puration spreading backwards along the dilated 
lymphatics till ultimately these become full 
of pus. The patient then dies of septicsemia. 
Fus appearing in a gland in the femoral region 
or groin will give rise to a bubo. In evacu- 
ating such collections of pus, fragments of the 
adult worms may be found, and in countries 
where filariasis exists they should always be 
looked for. 


6. El^antU i b. — The usual sequence of 
events in the development of this condition 
is as follows: The patient sufieis from re- 
peated attacks of filarial lymphangitis. After 
each of these a little thickening is left, and 
gradually increases until the condition be^mes 
definitely one of elephantiasis. Any part of 
the body may be attacked — the legs, penis, 
scrotum, labia majora, arms, breast, and sldn 
of the scalp, while pedunculated masses may 
even ^ow out from the groins. The afiected 
part is hard and solid, the skin, especially 
in natives exposed to the weather, becoming 
rough and verrucosc, whilst ulcers are apt to 
develop in the sulci about the ankles. The 
scrotum may attain an enormous size, some 
of the very large ones almost touching the 
ground as the patient stands. Attacks of 
lymphangitis in the affected parts are fre- 
quent. 

Diagnosis. — The diagnosis in some of the 
forms of filariasis is Tiot always easy, though 
in others it is plain sailing. Sometimes the 
finding of embryos in tlie peripheral blood 
helps, but, on the other hand, their absence 
means little, as after the lesions have developed 
either the adults may be dead, or the obstruc- 
tion set up prevents tne embryos from getting 
into the f>eTipheral blood. After attacks of 
lymphangitis it is unusual to find embryos, 
and this is almost always the case in elephan- 
tiasis. In the other forms they are found 
more commonly. The possibility of filariasis 
should always be considered in hydroceles and 
testicular troubles in people coming from 
abroad. 

Prognosis. — Where definite lesions have 
developed the prognosis is not a good one, 
the tendency being for these to get progres- 
sively worse. This is especially so in elephan- 
tiasis. In other cases the condition may re- 
main stationary for considerable periods of 
time. 

Treatment. — This is not satisfactory. No 
drug is known which will kill the adult worms 
in situ, and when obstructive lesions have 
arisen in the lymphatics little or nothing can 
be done to relieve them. Antimony tartrate 
(tartar emetic) injections intravenously have 
recently been tried, but so far the resets are 
not hopeful. If acute lymphangitis be 
sent, the patient should be confined to oed 
and may have some mild antiseptic dressing 
applied to the limb. For chyluria, again, 
rest in bed is the main line of treatment. 
Where pus forms and is accessible it dionld 
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be removed on ordinary surpical lines. Ejii- 
didymitis and orchitis may l)e greatly re- 
lieved by morphia. Large dilated lymphatics 
in the groin are much bettc^r left alone. For 
elephantiasis surgical i)roc('diires iiave been 
tried. These are especially successful in scro- 
tal cases, the large masses seen there b<‘ing 
capable of comjilete removal with good re- 
sults. Cutting out strips of shin and sub- 
cutaneous tissues and other procedures have 
been adopted for elephantiasis of the limbs, 
but none of these measures does very much 
good. If the condition is very advanced, 
amputation may be required, ^ Low. 

FIN8EN LIGHT {nee Lkoit Thkat.mkxt). 

FISTULA, F/ECAL (see Pkiutonitis, 
Tuberculous). 

FISTULA FROM MALFORMATIONS 
OF UMBILICUS {see UMBTLicrs, Mal- 
FORMATIOXS OF). 

FISTULA IN ANO {se:' Axal Fistula). 

FISTULA IN GENITAL PASSAGES 

{see Urethral Strktuhk ; Vacilnal and 
IIterine Fistul.t.). 

FITS {see Cowulsioxs ; Kfilepsy). 

FLAT-FOOT {see Talipes). 

FLATULENCE. — Flatuhmce may occur 
simultaneously in the stomach and the in- 
testine, but in many cases it is confined to 
the stomach and less frequently to some ])art 
of the intestines. In each case it may be due 
to (a) excessive i)roduction of gas by fermenta- 
tion or putrefaction, {h) the introduction of 
excess of air by aerophagy. and (c) deficiemt 
elimination. 

Gastric Flatulexce 

Etiolof^* — {a) Excessive ferwenfnimi in the 
stomach is never sufficiently active to give 
rise to flatulence unless i^yloric obstruction is 
present. Deficient h3'drochloric acid does not 
itself result in increased bacterial activity in 
the stomach ; thus, flatulence is not a symp- 
tom of ach^dia gastrica, in wliic-h the rate of 
evacuation is generally increased. 

( 6 ) Aerophagy is the commonest cause of 
flatulence. It is generally associated with 
nervous dyspepsia, but it also occurs with 
organic diseases such as gastric and duodenal 
ulcer and gall-stones. The patient feels some 


slight discomfort in the stomach, which ho 
thinks is due to “ wind,'* and which he ima- 
gines lie can “ disjx'.rse by eructation ; as 
there is really no excess of gas present, the 
ntt(MJij)t proves unsuccessful, but results in 
the swallowing of air. After half a dozen or 
more attempts have been made without suc- 
(•es.s. air b(‘ing swallowed on each occasion, 
the stomach becomes so distended with air 
that an attempt is at last successful. The 
excessive salivation which often occurs in 
gastric* disorders associated witli h5’persecretion 
and iji s(q)tic conditions of the mouth also 
leads to fiatulence, as air is swallowed with 
each mouthful of saliva. The severest cases 
of aerojdiagy occur inde|)cndcntly of dys])opsia 
ill women who are always intensely neurotic, 
the synijitom b(‘ing purely h}’st.eriea]. 

(c) D^cient eliwination of gas oc(airs when 
absorption is diminished owing to the obstruc- 
tion of the portal circulation which occurs in 
cirrhosis of the liver and heart failure ; swal- 
lowed air and the gases jiroducod by fermenta- 
tion are insufticiently absorbed, and severe 
flatulence results. 

Symptoms* — The most common symptom 
resulting from gastric flatulence is a sensation 
of fullness in the u])])er jiart of the abdomen, 
es|)0cially under tJie left costal margin. The 
abnormal actrumulation of gas in the stomach 
imshes up tlie diaphragm ; this may cause 
])al])itation and j)seudo-anginal attacks. Dys- 
piKua results in those who are predisposed 
by such conditions as asthma and cardiac 
weakness, and flatultmce may also be the 
immediate cause of an attack of true angina 
p(‘Ctoris. 

Diagnosis* — Wlum a ])atient complains of 
** flatulence ” it is first necessary to ascertain 
whether excess of gas is really present. This 
can be done most readily and accurately by 
means of tlie X-rays, as it is often difficult to 
distinguish by percussion whether an accumu- 
lation of gas is in tlje stouiach or the splenic 
flexunj of the colon. 

Pseufhhfldtideoce niay be due in neurotic 
individuals to spasm of the diaphragm : a 
sensation of great distiuision is suddenly ex- 
jHmien<*ed, and the abdomen becomes so en- 
larged that the clothes have to be loosened. 
The distension di 8 a])pears as suddenly as it 
came, without eructation or i)aHsage of flatus ; 
it also disa))f)ears under an ansesthetic and on 
firmly cornpressing the whole of the abdomen 
for some minutes. The absence of excess of 
gas in the stomach can at once be detected 
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with the X-rays, which also show the low 
position of the diaphragm and the absence of 
respiratory movements. The condition can 
be cured by teaching the patient to breathe 
properly with her diaphragm. J*seiido-flatu- 
lence is more often diui to the ])atieiit mis- 
interpreting the aenaatioii of fullness which 
is caused by the increased iutragastric pres- 
sure produced by hypertonus or the jiresence 
of excess of solid or liquid contents, as well as 
by excess of gas. There is no abdominal dis- 
tension nor imjroase in gastric, resonance, and 
the j)atient is unable to bring up any gas, 
but the (fondition is often com] plicated by 
a«‘Tophagy. 

The gas brought up in cases of aerophagy is 
odourless and tasteless, hut it may b(? oflen- 
sive when it is produced by fermentation. 
Aerophagy is probably present if eructation 
is frequently repeated ; the diagnosis is (?er- 
tain if it occurs six or more times in Ta]>id 
succession, as fermentation cannot give rise 
to such a large quantity of gas. Eructation 
occurring before breakfast in the absemee of 
pyloric obstnuition is always due to acro- 
phagy, as there is nothing in the stomach 
from whi{!h gas could be produced. Th<^ 
diagnosis can be confirmed by means of the 
X-rays, with which it is easy to watch the 
whole process of a(*rophagy. 

Treatment. — The treat immt of flatulence 
due to excessive fermentation is that of the 
pyloric obstruction. When flatulenc<i is due to 
aerophagy, it is often only necessary to explain 
to the patient the cause of his trouble in order 
to cure him. He should be told not to eructate, 
however much lie may desire to do so. If 
he finds it very diflicult to restrain himself, 
ho should open his mouth or clench his teeth 
upon a cork whenever the desire is very strong, 
as it is then difficult to swallow air, though 
any excess of gas in the stomach can be cx- 
]>el]ed. When aerophagy is due to dyspepsia, 
this requires appropriate tn^atment. Momen- 
tary relief, sufficient to lielp the patient to 
forgo eructation, (jaii generally be obtained 
by sipping chloroform water, but the use of 
spirits for this purpose should be strictly pro- 
hibited. 

In severe cases of hysterical a(^rophagy 
isolation is required. If simple explanation 
and 2)ersuasion fail, a stomach-tube should 
be passed and kejit in the stomach for some 
minutes, the patient having previously been 
told that the treatment will give her per- 
manent relief. 


Intestinal Flatulence 

Etiology.— (a) Excessive production of ga$ 
in the intestines is due to excessive fennenta* 
tion or putrefaction, but the amount of gas 
})roduccd by the former is much greater tl^ 
that ])roduced by the latter. Excessive fer- 
mentation and putrefaction occur when, for 
any reason, the normal digestion of carbo- 
hydrates and proteins respectively is deficient, 
so that abnormally large quantities of one or 
the other reach the colon, where they undergo 
bacterial d (‘com position. Infection of the in- 
testines with pathogenic organisms, which 
cause either fermentation or putrefaction as a 
result of their activity, is an additional cause 
which can act even when digestion is otherwise 
normal. 

(h) If at^rophagy continues when the sto- 
mach is empty, some of the air passes into 
the small intcjstine, in whic.h the greater part 
is absorbed, but in severe cases a little may 
reach the colon and be finally expelled from 
the r(»ctum as almost odourless flatus. 

(c) Absorption from the intestines as well 
as the stomach is greatly diminished when the 
venous circulation is obstructed in cirrhosis of 
the liver and in heart failure. It ceases en- 
tirely when the venous circulation is com- 
])letely arrested in strangulation of a part of 
the intestine. 

In constipation a part of the colon may con- 
tract so firmly upon the fajccs it contains that 
the gas which is behind it cannot pass ; re- 
tention of gas then occurs in addition to 
retention of faJCcs. 

Symptoms. — Intestinal flatulence gives rise 
to borborygmi and to a sensation of fullness 
and i)ressure in the abdomen. As gas accumu- 
lates most commonly in the splenic flexure, 
where the distension may cause palpitation 
and dyspnoea by pushing the diaphragm up- 
wards, the discomfort is often mistaken by 
tlie patient for gastric, flatulence, and he con- 
siMiuently makes an effort to relieve himself 
by eructation ; as there is no excess of gas in 
the stomach, his efforts result in aerophagy. 
Distension of the intestines acts as a stimulant 
to their contractions, so that flatulence is 
often associated with colic, which is at once 
relieved by passing flatus. 

Diagnosis. — The only symptom whi^ 
proves conclusively that a sense of fullness m 
the abdomen is due to intestinal flatulence is 
its disappearance as a result of passi ng ^ sn 
excessive quantity of flatus. When a patient 
with symptoms pointing to the presence of 
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ezoess of gas under the left dome of the dia- 
phragm finds that the passage of flatus gives 
him relief, but eructation does not, it is prob- 
able that the cause is a collection of gas in 
tihe splenic flexure ; by means of the X-rays 
it is easy to ascertain whether excess of gas 
is present in this situation. In order to de- 
termine whether intestinal flatulence is due 
to excessive fermentation, excessive putretac- 
tion, or some other cause, the stools must 
be examined in the way described under 
Diabrhceba. 

Treatment. — The treatment of intestinal 
flatulence consists in removing the cause, 

A. F. Hurst. 

FLOATING OR MOVABLE KIDNEY 

{see ViSCEBOFTOSIS). 

FLOODING {see Mexorrhaoia axu Me- 
trorrhagia, Causes op). 

FCETAL DEFORMITIES (see Moxsters)- 

FCETAL CEDEMA (see (Edema). 

FCETU8, MEASUREMENTS OF.— The 

principal measurements of the average full- 
term fcBtue are : 

Length, 20 in. (50 cm.) 

Weight, 7i lb. (3J kilos). 

Length of cord, 20 in. (60 cm.). 
Bisacromial diameter, 4J in. (12 cm.). 
Bitrochanteric diameter, 4 in. (10 cm.). 

The diameters of the head are : 
Occipito-frontal, in. (11 *5 cm,). 
Suboccipito-frontal, 4 in. (10 cm.). 
Mento-vertical, 5J in. (13 5 cm.). 
Submento-vertical, 4^ in. (11-5 cm,), 
Submento-bregmatic, 3J in. (9-5 cm.). 
Suboccipito-bregmatic, 3J in. (9 5 cm.). 
Biparietal, 3| in. (9-5 cm.). 

Bitemporal, 3^ in. (8 cm.). 

Bimastoid, 2^ m. (6-5 (un.). 

The length and weight of the foetus at dif«* 
ferent itagee of development are ((lalabin 
and Blacker) ; 


Month 

Length 

Weight 

1st 

J in. (1 cm.). 


2nd 

U in. (3 cm.) 

240 gr. (15-4 grm.). 

3id 

3^ in. (8 cm.) 

3 OS. (84'9gTm.). 

4th 

6^ in. (14 cm.) 

7^02. (204 grm.). 

5th 

9 in. (22-5 cm.) 

1 lb. (460 grm.). 

6th 

12 in. (30 cm.) 

2-2^ lb. (900- 



1,100 grm.). 

7th 

16 in. (37-6 cm.) 

3-4 lb. (U kilos). 

8th 

17 in. (42-5 cm.) 

6 lb. (2} kos). 
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Haase's rule for determining the relation 
between the age and the length of the foetus is 
as follows : — 

1 During the first five four-week months, 
the square of the month gives the length 
in centimetres. 

. During the second five four-week months, 
the age in months multiplied by 6 gives 
the length in centimetres. 

A, W. Bourne. 

FOLIE OIROULAIRE AND RECUR- 
RENT INSANITY.- -A mental disease of 
which the*, outstanding featureis are the pe- 
riodicity of the sympt(»m8 and their widely 
opposed character at different jiarts of the 
cycle. It usually consists of three stages — 
one of excitement, one of depression, and one 
of comparative sanity. These usually occur 
in the same order in each attack, and the cycle 
may continue for many years. In other cases 
the excitement and dejnession follow each 
other immediately, without any sane interval. 

In recurrent mania or melancholia the 
patient suffc^rs, at irregular intervals, from a 
suc(»ession of attacks similar in character and 
in symptoms. 

It has been questioned whether pure mania 
and melancholia exist — wln^ther all these 
cases should not be classed under manic- 
depressive insanity ; but though in most cases 
there tends to be a swing of the pendulum 
in the o])posito direction after the acute attack, 
cases are found in whicli maniacal attacks 
recur again and again without being followed 
by states of dc‘]n*ession ; and tlie same may be 
observed in ]>eri()dio melancholia. Typical 
cases of folie, circulaire or of manic-depressive 
insanity are not so (common as recurrent mania 
and melancholia. 

Etiology. — As in other mental diseases, a 
neuropathic heredity renders the subject more 
vulnerable and liable to react to causes which 
would not affect ordinary persons. Folie cir- 
culaire is mores frequently found in the intel- 
lectually cultured classes than among manua 
workers. Exhausting illness, prolonged worry, 
fatigue and mental strain, fear or starvation, 
may act by producing malnutrition and ex- 
haustion of the nervous system. Arterio- 
sclerosis is often found associated with it, and 
may be a cause, or both conditions may be the 
result of some toxin. It is more frequent in 
men than in women, and the first attack occurs 
most often between the twentieth and thirty- 
fifth years, but it may start later in life. Some- 
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times, though very rarely, attacks of mania or 
melancholia are seen in young children. 

A tendency to periodicity is noticeable in 
many physiological and pathological pro- 
•cesses, and many sane individuals exhibit 
throughout life distinct periodic changes in 
mood (cydoihymia) but without ever j)assing 
beyond the limits of self-control. In circular 
insanity those variations are exaggerated to 
a marked degree, and, during the extremes of 
an attack, asylum treatment usually becomes 
necessary. 

Symptomatology.— The onset may be in 

the form either of mania or of melancholia ; 
sometimes a brief period of depression precedes 
a long maniacal attack. 

Maniacal stage.— Often the first sign of 
exaltation is an abnormal activity. Patients 
cannot rest, and must always be up and doing. 
The quantity of work done may be great, but 
the quality is apt to be indifferent ; powers of 
concentration are diminished and nothing is 
done thoroughly. The patient becomes ex- 
travagant and morbidly generous, and shows 
a lack of reticence. One who is normally 
quiet, reserved, and modest becomes loqua- 
cious, often witty and acute, showing quick 
reasoning powers and a readiness to talk 
about himself and his affairs to all and sundry. 
As the excitement increases there is a ten- 
dency to eccentricity in dress, “ dressing up” 
and decorating ; there may be sexual excite- 
ment, and there is always emotional instability, 
the patient laughing and sometimes crying on 
slight provocation, and the temper becoming 
irritable and violent. There is boundless self- 
confidence ; patients will boast of talents 'and 
accomplishments which they do not possess ; 
those who have the most limited powers of 
music may volunteer to display them and be 
incapable of realizing their failure. The motor 
restlessness finds expnjssion in rubbing the 
face, dancing, jumping, etc. In the subacute 
stage it is sometimes usefully got rid of by hard 
work in house or garden, or by walking. Usually 
sleep is short and broken, and a large amount 
of food is taken. Patients become untidy and 
careless in dress, and often coarse in language, 
and those who in their normal state are re- 
fined and reticent may talk openly of seinial 
matters and masturbate without shame or 
concealment. 

Helancholie stage.— In the slightest form 
there may be only a simple psychic inhibi- 
tion, without hallucinations or delusions. The 
patient is mildly depressed, finds it difficult 


to think, cannot collect his thoughts or txiSkm 
the train of ideas in a book or in conversa- 
tion. When the attack is more serious he 
becomes absolutely self-centred and loses in- 
terest in his surroundings ; everything appears 
in an unfavourable light, he distrusts mm* 
self, and has a feeling of unworthinesa, often 
an overwhelming sense of sin. The dighteat 
failings in the past are magnified into crimes, 
and a marked feature is the blunting or absence 
of affection for his family or friends. Patients 
lose all sense of comfort or help from religion, 
and feelings connected with it are coloured 
by sentiments of fear, hopelessness, and re- 
morse for imaginary crimes. 

The slightest exertion costs an effort ; the 
patient feels unable to work, shrinks from 
jiieeting other people, and has no sense of 
humour. At last he gives up all activity, sits 
silent, sometimes moaning or wringing his 
hands or repeating that “ everything is wrong,** 
“ there is no hope,” or that he “ cannot live.** 
There is a feeling of fear, horror, or intense 
mental pain ; sleep is broken, food becomes 
distasteful and is often entirely refused, and 
the idea of suicide presents itself as the only 
refuge from misery. This danger should con- 
stantly be roinembered when treating melan- 
cholia. 

Among the commonest delusions are those 
of being altered into an animal or devil, and 
organic ones, such as that the patient huB no 
stomach, that the bowels are stopped up, that 
he cannot swallow, etc. The feelings of dis- 
comfort caused by the constipation which is 
always present may suggest these ideas, and 
a careful physical examination is essential 
in order that any cause may be found and 
attended to. 

In some cases there is undoubted alimentary 
auto-intoxication, and the mental recovery is 
coincident with improved digestion and excre- 
tion. In others, some painful disease, such 
as cancer, may be the starting-point of organic 
delusions. 

Auditory hallucinations are uncommon, but 
some melancholics hear voices ” which urge 
them to commit suicide, and during an acute 
attack of mania transient visual or auditory 
hallucinations may occur. 

Diagnofif*— The diagnosis of a case of 
folie circulaiie from an attack of simple manta 
or melancholia can be made only after tiie 
whole series of phases has been observed. Anr 
attack of acute excitement is liable to be 
lowed by some depression due to pli|i|||i|^ 
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exhauition, but this alone is not an indication 
that the case is a circular one. If, however, 
after the depreouon has been recovered from, 
the patient shows signs of excitement again 
followed by depression, it becomes probable 
that the case is assuming a circular form. 
Similarly, if recovery from an attack of mania 
or of melancholia is followed in a comparatively 
short space of time by a relapse, there is a 
probability that the case is of the Kjcurrcnt 
type. 

From dementia frcocox. — Suc/cessivc attacks 
of excitement in the course of dementia prfloeox 
may resemble lecurnmt mania, but usually 
the patient does not make such a good re- 
covery between attacks, and close observation 
may show signs of catatonia, or otfier charac- 
teristic syinjitonis. The iiersonal and family 
history are helpful. 

From general pa^rahjsis. — Attacks of excite- 
ment or depression occur in general paralysis, 
but a diagnosis will be made from the j>hy8ical 
signs and a positive Was-sermann reaction in 
the cercbro-spinal fluid. 

Prognoait* — The prognosis of circular or 
recurrent insanity is grave as regards mental 
recovery. A patient may suffer from mania 
or from melancholia, recover, and never liave 
another attack, but where a definitely alter- 
nating condition is observed, or the attacks 
recur at regular intervals, complete recovery 
is rare, though there may be long remissions. 
Persistent delusions and hallucinations are an 
unfavourable sign. Violence and excitement 
tend to become less as years go on, and the 
extremes arc less marked. When there is 
definite arterio-sclerosis, or senile (jhanges 
appear, a weak-minded condition may supc^r- 
vene, by which the original disease is masked ; 
but as a rule there is litth^. tendency to 
dementia, even when the attacks continue for 
many years. 

Treatment. — Treatment must be sympto- 
matic, and directi?d towards building up 
physical health and the resistive power of the 
nervous system. The more the sane interval 
can be prolonged, the better the chance of 
resisting the onset of another cycle. During 
the maniacal stage quiet surroundings are 
most valuable, and often isolation from friends 
or other patients allays the excitement. 
Asylum treatment is almost invariably indi- 
cated^ during the extremes of an attack, 
especially during the depressed stage, when the 
danger of suicide is always present. Each 
case must be treated on its merits : in some 
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the stores of nervous and muscular energy 
must be worked off by hard physical exercise ; 
in others exhaustion develops early, and re- 
quires as much rest in bed as possible, — at 
least ten hours out of the twenty-four should 
be spent in bed and as much time as possible 
in the open air. Plenty of nourishing food, 
especially such as is fattening, is essential. 
Alcohol and much meat should be avoided. 
Should food be refused, tube feeding should 
be resorted to without hesitation, and, when 
given in this way, large doses of olive or cod- 
liver oil (as much as J to 3 oz. t.d.s, of the 
latter) can be tolerated, and act beneficially 
both in fatteming and in relieving the consti- 
pation. 

When sleeplessness is troublesome, a con- 
tinuous wann bath (20-J10 minutes at a tem- 
perature of 98® F. just before bedtime) should 
be tried. Sometimes an adequate dose of 
calomel calms excit(iment better than ordinary 
sedatives. Maniacs usually have a low blood- 
pressure and are poorly nourished, so tonics 
are indicated, such as iron, arsenic, nux 
vomi(*a, and (juinine. During the d(?j)Tesscd 
stage, chei^rful surroundings, varied occu])ation, 
and the preseiure of other peoj)le are valuable. 
Constipation is often very serious, and should 
be treated vigorously. Paraldehyde is a use- 
ful hypnotic ; sulphonal and trional are effec- 
tive, but should not be used for more than 
three or four days at a time. Adalin is valu- 
able and safe. In melancholia, es])ecially in 
tb<5 agitated form, opium sometimes acts like 
a charm, allfiying restlessness and soothing 
mental pain, but, needless to say, the patient 
should not be aware of what drug he is taking. 
The liquor meconicus (Squire) is one of the 
most satisfactory forms and should be given 
in doses of 20-30 min. together with tinct. 
hyoscyami 30 min., three, times a day ; the taste 
is easily disguised with tincture of orange. 

E. M. Johnstone. 
FOLLIOLI8 (see Toukkoulides). 

FOOD POISONING (see Poisons and 
Poisoning). 

FOREIGN BODIES IN THE AIR-PAS- 
SAGES. — Foreign bodies may be present 
in the nose, the naso-pharynx, the pliarynx or 
larynx, the traclica or bronchi. 

1. In the Nose.— This condition is usually 
met with in children, the commonest sub- 
stances being pellets of 2 )aper, j>eas, beans, 
beads, and fruit stones. 
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Symptomitology.— In the early stages 
there is slight irritation or pain, later on uni- 
hteral irritating discharge, leading to excoria- 
tion of the alee nasi and up])er lip. On exam- 
ination the mucosa is found congested and 
swollen, usually completely hiding the foreign 
body. The nose is full of muco-pus, occasion- 
ally bloodstained, or th(*rc may be a thick 
membranous exudation looking lilce diphtheritic 
membrane. 

Diagnosis. — In children the condition must 
be diagnosed from fibrinous rhinitis ; as a 
rule the use of a j)robe will detect a foreign 
body. In adults it must be distinguished 
from various types of vlccration, simple or 
malignant. Here again, aft(jr the application 
of a little cocaine and adrenalin, a probe will 
establish the diagnosis. 

Treatment. — Cleanse the nostril with a 
spray and apply cocaine and adrenalin, which 
will reduce the congestion and render the parts 
anaesthetic ; then pass a strabismus hook up 
into the middle meatus and bring it down 
behind the body, which, as a rule, can gently 
and firmly be extracted by this means. In 
children it is wiser to give a general ansesthetio 
to avoid violent struggling. 

2. In thr Naso-piiauynx. Foreign bodies 
get into this position but rarely, and then 
usually a.s the result of vomiting. They can 
easily be seen by posterior rhinoscopy, and 
can be removed by i)Ostnasal forcei)s. 

3. In the Phakynx and Lakvnx. The 
bodies met with fall into two categories — 
the large, usually a tooth-plate or bolus of 
food; and the small, such as fish-bones, pins, 
etc. 

Symptomatology. In the case of large 
bodies the symptoms are usually urgent, 
being those of asphyxia. With small bodies 
in the pharynx the usual complaints are of 
jmin and irritation. If in the larynx there 
is in addition a paroxysmal cough, and 
occasionally glottic spasm with signs of as- 
phyxia. 

Diagnosis. Usually a dear history is given 
by the patient of a sharp pain during degluti- 
tion, to whi(!h are added the above symptoms. 

A careful and <lctailed investigation must be 
undertaken. The tonsils, base of the tongue, 
valleculee, i)harynx, and larynx must each 
be examined thoroughly. If some time has 
elapsed since the body was impacted, it will 
probably be buried in swollen mucous mem- 
brane. Any such sw’ollen area requires to be 
painted with adrenalin and cocaine to reduce 
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the swelling, and may require palpation witll 
the finger in order to detect the loieigB 
stance. Frequently the ofiending body, aftor 
causing a tear in the mucous membranei 
passes down and is swallowed ; the symptomSy 
however, generally persist for some days. In 
the case of metallic substances an X-ray 
examination may afford valuable aid. 

Treatment. — In eases of large impacted 
bodies, with urgent symptoms of asphyxia, 
immediate treatment is imperative. If the 
patient is unconscious and has stopped breath- 
ing, laryngotomy or tracheotomy must at once 
be performed, and artificial respiration re- 
sorted to. If, however, he is still breathing, 
though showing signs of asphyxia, the mouth 
should be opined and a cork inserted between 
the teeth ; it may then be possible with a 
finger to remove the body. If this is not pos- 
sible a tracheotomy must be performed and 
the removal done under general anaesthesia. 
A bolus of food can cither be hooked out 
with the finger, or broken up and pushed down 
the (esophagus. The smaller bodies can, as 
a rule, be removed quite easily with straight 
or bent forceps, with or without cocaine, 
according to the position. In the larynx the 
majority can easily be extracted, under cocaine, 
with laryngeal forcejis. If, however, it is found 
that the body cannot be so removed — as when 
it is impacted across the glottis, or in one of 
the ventricles — a thyrotomy becomes neces- 
sary. 

When no foreign body can be detected after 
careful examination, the i)atient should be 
ordered a bromide mixture and lozenges of 
menthol and cocaine. 

•1. In the Trachea and Bronchi. — If the 
foreign body has traversed the glottis it almost 
always passes into a bronchus — usually the 
right. In seven cases which the writer has 
had, the substances met with were a glass 
bead, a pin, a shawl-pin 2^ in. long, a cherry- 
stone, all in the right bronohus, and a boot 
button, a tin-tack, and a piece of rubber 
tubing which liad slipped off a gag, in the 
left. 

Symptomatology* — A cough is always 
present, and differs from that of a foreign 
body in the larynx by being constant and not 
intermittent and paroxysmal. Dyspnoea usu- 
ally occurs. There may be hfiemoptysis if the 
foreign body is sharp or points. Pain is 
occasional. 

On auscultation respiratory signs may be 
wanting in the portion of lung supplied by .tbi 
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bronohufl ; it is well to remember that emooth, 
round bodies, such as beads, occlude the 
bronchus more completely than irregularly 
shaped bodies. Occasionally a dry rale may be 
heard at the point where the foreign body is 
impacted. 

The prognosis is bad unless the body is 
soon removed. Bronchitis, pneumonia, abscess- 
formation, gangrene, and bronchiectasis are 
some of the complications which may follow 
its inspiration. Moreover, unless it is ex- 
tracted within a few hours the mucous mem- 
brane swells up and renders removal much 
more difficult. 

Treatment consists in removal by either 
upper or lower bronchoscopy. {See also Res- 
piratory Passages, Endoscopic Examina- 
tion OP.) j q^y French. 

FOREIGN BODIES IN THE ALU 
MENTARY CAN AL. — Swallowed foreign 
bodies lodge most often in the pharjmx, 
oesophagus, or rectum. In general, it may be 
said that a foreign body which reaches the 
stomach has a fair chance of passing through 
the whole alimentary tract. This is true even 
of sharp or angular bodies. The immunity 
of the alimentary canal from damage by irregu- 
lar objects is surprising. The diagnosis of the 
site of imi)action is important. In the (eso- 
phagus some pain or difficulty in swallowing, 
or the sensation of something in the throat, 
may only be indicative of an abrasion of the 
mucous membrane. A reliable history in the 
case of children, and even frequently in 
adults,^ is wanting. Tlie first step, therefore, if 
the swallowed object is opaque to X-rays, is to 
submit the patient to a screen examina- 
tion. 

When the foreign body is seen in the mo- 
phagus, an attempt, under general anaesthesia, 
should be made to extract it with the oeso- 
phagoscopc as soon as possible. This is by far 
the best procedure in skilled hands, though 
it ! must always be regarded as fraught with 
danger should the oesophagus be softened by 
inflammation from the foreign body having 
remained impacted for three or four days. 
But in such cases the passage of any instru- 
ment is a risky undertaking. Only when 
oBBophagoscopy is unavailable from lack of 
the instrument or a skilled operator should 
the older methods be employed. The “ coin- 
catcher ” is very successful in dislodging coins ; 
it is passed carefully beyond the coin and as 
carefully and slowly withdrawn The ‘'ex- 


panding probang,*’ which is passed beyond the 
object before being opened, and then with- 
drawn, may be used for irre^ar bodies and 
pins, which are caught in the bristles. (Esopha- 
gotomy is indicated only when other methods 
have failed. It is a serious operation with a 
high mortality, and is nearly always followed 
by a protracted convalesocnoc. 

When the foreign body has passed into the 
abdomen there is no urgency to take steps for 
its removal, spiked and irregular though it may 
be. The writer has watched an open safety- 
pin pass through the alimentary canal of a 
child of two without doing any damage. The 
patient should be kept under frequent observa- 
tion, all aperients forbidden, and a diet giving 
much residue (brown bread, porridge) pre- 
scribed. Liquids must be limited in amount. 
Cotton- wool torn up into small pieces and 
swallowed has bc‘cn recoinniendcd. By these 
means the angularities of the foreign body 
become encasecl in indigestible material, and 
the mucous membrane is thereby protected. 
The indications for ojierative removal are : 
(1) Cessation of the onward passage of the 
foreign body, as shown by the X-rays ; (2) 
signs of intestinal obstruction ; (3) signs of 
commencing perforation of the wall of a 
viscus. The last two are indications for opera- 
tion without delay. From the stomach or 
intestine the foreign body is removed by gas- 
t TO to my or cnterotoiny. 

When tlie foreign object lies in the rectum, 
w’here it (;an be felt by digital exj)loration and 
wlierc it may cause severe tenesmus and pain on 
defecation, it should be removed through the 
anus as soon as j> 08 sible. Under full aneesthesia 
the anus is dilated ; a small 8ims vaginal specu- 
lum is then inserted by which the coccyx is 
drawn backwards. The forward curve of the 
coccyx is the real obstach*. The coccyx being 
pulled strongly backwards, the foreign body 
(whicdi may be quite largo wlien it is introduced 
])er anurn) is grasped w'ith forceps and removed. 
Should the coccyx have lost its mobility, its 
resection should be the first step of the opera- 
tion.^ This is done through a longitudinal 
incision over the dorsum of the coccyx. The 
bone is exjiosed, the sides and the tip freed 
from muscular and ligamentous attachments, 
the anterior surface cleared, and removal 
completed by bone forceps. No harm results 
from its removal. Only rarely have the anus 
and rectum to be split in the median line 
posteriorly to provide sufficient room. 

0. A. Pannett. 
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FOREIGN BODIES IN THE EAR.-^Tl^e tympanic membrane and the foreigii bedj^ ' 
removal of a plug of impacted cerumen, which The spud is now pressed downwards and 
may first be considered, is best effected by wards to engage the foreign body, and then 
syiingeing the car with lukewarm water after drawn slowly outwards and the foreign body 
the cerumen has been softened by a solution with it. 

of hydrogen peroxide (10 vols. per cent.), a In some instances, especially when rude 
few drops of which may bo instilled into the efforts at extraction have been made, painful 
ear twice a day for two or three days. otitis externa results, with narrowing of the 

Foreign bodies proper are usually met with meatus by swelling or granulations, a condi- 
in children. Immediate removal is unnecessary, tion for which surgical measures are necessary, 
except of bodies like peas or beans, which are Insects in the ear may be floated out by 
liable to swell and cause pain, and those caus- filling the meatus with oil. M‘Kenzib. 

ing coughing or vomiting. Most of the serious 

consequences are due to unskilful efforts at FOREIGN BODIES IN THE EYE {$e$ 
extraction. The commonest foreign body is Eye, Injuries to). 
cotton-wool, which is easily and safely removed 

with a pair of aural forceps. FOREIGN BODIES IN THE URETHRAi 

The practitioner’s first concern should be to — These include a calculus descen^ng from 
ascertain the nature of the body. If, for the bladder, an object (slate-pencil, match, 
exami)lc, it is a lead pencil, or some such pin) introduced from without by a child or a 
object, with the point inwards, syringeing the lunatic, or the end of a catheter which has 
ear, which is the usual treatment, is inadvis- broken off. Micturition is always interfered 
able, &s it tends to propel the pencil farther with, and may ho accompanied by bladder 
into the meatus and to lead to impaction. tenesmus. Sometimes there is complete re- 
Syringfting should be performed with an car tention. The foreign body can be felt from 
syringe, to the nozzle of which an inch or two the outside when it is lodged in the wtenor 
of fine rubber tubing is attached. The canal urethra. In the case of a smooth, cylindrical 
should be lubricated with oil, and lukewami object, attempts at removal from the meatus 
water used, preferably sterilized. In the case may bo made. Fix the foreign body by oon^ 
of peas or beans which have become swollen, pressing the urethra against the pubic arch 
the previous instillation of alcohol drops to behind the impacted object, otherwise it may 
reduce their bulk is advisable. be pushed by the manipulations mto ^e 

For foreign bodies which arc impacted, bladder— an occurrence to be avoided. Then 
Politzer suggeste the following plan: The pass urethral or sinus forceps down to the 
walls of the canal and the end of the foreign foreign body, seize it, and with the utmost 
body are carefully dried. A camel-hair brush gentleness withdraw^ it. This manoeuvre is 
charged with a concentrated solution of glue to be done under visual guidance through a 
is brought into contact with the foreign body, urethroscope if possible. Another method is 
On the glue drying, the foreign body adheres to take a catheter with a lumen greater than 
to the brush, and can be pulled out. the diameter of the foreign body and, haying 

Should these efforts prove unavailing, the cut off its end, to insert it down to the object, 
case should be handed over to the expert, which, with the aid of the fingers externally, 
On no account (save in the case of cotton-wool) it is induced to ensheathe. The catheter and 
should forceps be emjdoyed. Smooth spherical object can then be withdrawn Itogether, ex- 
bodies especially, such as beads or peas, easily ternal manipulation assisting. When the ob- 
escape from between the blades of the forceps, jeet is very irregular, or has been impact^ 
as they are being closed, into the depths of the some time, removal through the meatus leads 
bony meatus, and even through the mem- to too much laceration of the^ mucous mem- 
brane into the middle ear, and acute suppura- brane. In such cases an incision is m^e on 
tion is set up with all its dangers. the under surface of the penis, toe foreign 

The safest instrument to use, if expert aid body removed, and the urethra and overlrag 
is not available, is a gently curved blunt ear- tissues sutured with catgut, except toe^ skm, 
spud. Under bright illumination — ^the patient, for which silkworm gut is usra* A 
if a child, being anaesthetized — the spud is urethra usually lies with toe pomt direotod 
cautiously passed along the postero-superior towards the meatus. Under uic^^esia uB 
meatal wall until it comes to lie between the point is made to penetrate to the skin on |M:;: 
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under surface of the penis. It is then seized, 
drawn out until the obstruction due to the 
head is felt, and redirected so that the head 
now lies towards the meatus, when it can bo. 
grasped with forceps and withdrawn. A hair- 
pin is removed in a similar fashion, both ex- 
tremities being made to perforate together 
and the loop being turned towards the meatus. 

A foreign body impacted in the prostatic; 
urethra can often be pushed 07i into the bladder, 
and then removed by supra])iibic cyatotorny, 
or, if it is a stone, crushed by the lithotrito. 
When it cannot be dislodged from tlie jnus- 
tatic urethra, median j^erineal section must 
be done, care being taken to inci.^e the urethra 
behind the compressor urctlira* muscle*. Tiio 
urethra should not be sewn iij) after this 
operation. ^ p^xxktt. 

FOREION BODIES IN THE VAGINA 

{see Vaotnitis). 

FOURTH D I8E A8E. -This was a provisional 
name suggested by Dr. (^’lenient Dukes, of 
Rugby, for an acute exaiitlKMu which lie re- 
garded as distinct from scjarlet fever, measles, 
and German measles. Its existence is almost 
universally discredited by physicians of large 
experience of tlio eruptive fevers, and the 
following description, which is tak<m frojjj 
Dukes’ original paper {Lancet, JilOO, ii, 89), 
w'ould apply either to the scjarlatiniform 
variety of rubella or to mild oas(*s of scarlet 
fever : — The season of prevalence is mainly the 
spring. The incubation period may range from 
nine to twenty-one days. As a rule, there are 
no prodromal syTiij)toms, but in sharj) attacks 
there may be slight sore throat and malaise 
before the rash ajipears. The first symptom 
usually noticed is the rash, whieJj is scarlatini- 
form, and covers the body in a few hours. 
Desquamation usually follows, but bears no 
relation to the intensity of the eruption. The 
throat is swollen and the conjunctivee arc 
pink. All the lymphatic glands are enlarged, 
hard, and tender, the posterior cervical, 
axillary, and inguinal being chiefly affected 
The temperature ranges from 98*4® to 103® or 
104® F., and the pulse is affected accordingly. 
Nephritis is rare, and there are practically 
no sequel®. Recovery is the rule. The dura- 
tion of infectivity is about a fortnight. 

J. D. Rollestox. 

FRAOTURE8 FROM THE MEDICO- 
LBQAL STANDPOINT {see Injuries 
raoM THE Medico-legal Standpoint). 


FRAQILITAS 088IUM (see Osteogenesis 
Imperfecta). 

FRAMBCE8IA {see Yaws), 

FRECKLES {see Lentigo). 

FREQUENCY OF MICTURITION {see 
Urine, Variations in Amount of). 

FRIEDREICH'S DISEASE (a?/)?. H ereditary 
Ataxy).- Til is disease, which has a tendency 
to affect more than one member of a family 
but is rarely hereditary, usually commences 
in <*hil<lliood or adolescence, and has a slowly 
])L’ogressivo course. It is characterized by 
inco-ordination of voluntary movement witli 
litthi or no loss of muscular power til) its late 
stag<*s, abolition of the tendon- jerks and ex- 
tensor ])lantur res])ons(»s, nystagmus, disturb- 
ance of articulation, and skeletal deformities. 
The patliological changes to whi(di these dis- 
tiirbaiic(‘s are due are degenerations of the 
dorsal columns of the cord and of the. spino- 
ccrebeliar and pyi‘amidal tracts. It is generally 
assumed that tlies(* degenerations are dependent 
on an inherent def(*ct in the constitution of the 
fibres. Males are more commonly affected than 
females. 

Symptomatology.- Tin*, onset of the dis- 
ease is always slow and gradual. The first 
symptoms coriimoiily ai)peaT betw<>en the ages 
of G and 10 years, but are sometimes present in 
early cliildhood or iiiay be delayed till puberty 
or later. The first sign is usually an awkward- 
n<‘ss in gait and a tendency to fall and stumble ; 
walking becomes slowly more irregular and 
unsteady and acquires a drunken character. 
Tlie difficulty in maintaining balance is most 
obvious in turning and on rising quickly from 
a seat. As the disease advances, the legs be- 
come feeble, and finally the ])atient, if he sur- 
vive long (*nough, is bedridden. There is also 
a difficulty in maintaining fixed attitudes ; in 
standing, the i)atient sways from side to side, 
and there are usually tremors of the head aial 
trunk. Romberg's sign is frequently present. 

The arms also become ataxic, but usually 
consideralily later than the legs ; it is their 
finer actions that are chiefly affected, but in 
severe cases the inco-ordination nmy be so 
ipeat that the i)atient is unable to use his 
limbs, Stnmgth is seriously reduced only in 
the later stages of tlie disease. The tone of 
the muscles is generally diminished, but the 
legs may be simstic. Contractures are rare. 

The knee-jerks and other tendon reflexes are 
abolished — ^their absence may be the first sign 
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of the disease— and the plantar responses are 
invariably extensor. The sphincters generally 
escape. There are seldom pains or other sub- 
jective sensory disturbances. The state of 
sensation varies ; as a rule there is some blunt- 
ing of cutaneous sensibility on the legs, and 
the sense of position and the appreciation of 
movement are reduced here. Nystagmus is 
jiot so frequent or })ronounced u symptom as 
it is assumed to b(% but it is often present 
in advanced cases ; the ocular movements are 
otherwise normal. Speech is often slurred and 
scanning, and occasionally ex[»losivc. The 
most common and characteristic skeletal de- 
formities arc lateral curvature of the spin(‘, 
generally associated with some ky[)hosis, and 
talipes equino-varus. Intelligence is rarely 
impaired, but some patients become dull and 
ohildish. (Congenital heart disease, e8|)ecially 
pulmonary stenosis, is common in Fricjdreich's 
disease, and is occasionally responsible for 
sudden death. 

Treatment. — We know of nothing that 
arrests tin? disease, but tonic treatment and 
attention to the health of the, £)ati(mt enable 
him to keep about longer than would other- 
wise be the case. Ue-eclucational ex(‘r(dses on 
Frenkers system often improve the gait. 

UoBDON Holmes. 

FROHLICH’S SYNDROME (see Pituttahy 
Gland, Affections op). 

FRONTAL SINUSi DISEASES OF (see 
Sinuses, Accessoiiy Aik, Diseases of). 

FROSTBITE is due to the withdrawal of 
more heat from the tissues than tluiy (;au lose 
without disturbance of tlioir function. The 
degree of cold and the duration of exposme 
necessary to produce frostbite vary greatly. 
The robust and vigorous withstand much more 
exposure than the aged and feeble, or the 
young with a poor circulation. 'J'he extremities 
are most affected. 

Four degrees of frostbite, analogous to 
the four degrees of burns, are recognized. In 
the first degree hyperaemia alone results, in the 
•second degree vesicles develoj), in the third 
degree sloughing of th(‘, tissue takes place, and 
in the fourth degree total death of the limb 
or part of the limb occurs. 

In the Jirst degree there is pain, followed by 
loss of sensation in the affected part, which 
becomes pale. When recovery takes place, 
<Bdema and a bluish-violet coloration appear, 
which last for a few days. An unsightly red- 
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dening of the tips of the nose or oars may 
main permanently. Chilblain (q.v.) or pemio 
is a variety of frostbite of this degree. Li the 
second degree, in thawing, the cooled part 
becomes dark red or purple. (Edema cornea 
on and blebs appear. The blebs dry up, 
form crusts, and no scarring occurs unless 
infection takes place. In the third degree the 
tissues are killed. Not much reaction is seen 
when thawing takes place, though vesicles 
may appear. The dead area remains a deep 
blue, and in it there is neither circulation 
nor sensation. Dry gangrene follows, a line of 
demarcation develops, and the slough is shed. 
The surrounding tissues are affected to the 
first and second degree. From the healing 
of the ulcer scarring and contractures occur. 
In the fourth degree the frostbitten part is 
frozen hard, and is so brittle that a nose or a 
finger may bo broken off like a piece of glass. 

Treatment. — Warmtli should very gradually 
be restored to the part. Sudden warming is 
very painful and also very dangerous; stasis 
and thrombosis are likely to occur and pro- 
duce gangrene, which might have been avoided. 
It is best to rub the part with snow and then 
with cold watt^r, w'hich may be gradually 
warmed. An hour or two may be consumed 
in the process. As the temperature returns 
the pain and burning sensation do so also. The 
venous congestion must be relieved by eleva- 
tion of the part. When thawing has taken 
place, the injured area must be made sur- 
gically clean and treated exactly like a burn 
(see Burns and Scalds). Pain which pre- 
vents sleep may require morphine, and is 
lessened if the affected part is not allowed 
to get too warm. The sinusoidal current and 
diathermy have been extolled by some as 
curative agents. ^ Pannett. 

FUNCTIONAL MURMURS (see Heart, 
Functional Murmurs op). 

FURRED TONQUE (see Stomatitis and 
Glossitis). 

FURUN0ULO8I8. — An acute circumscribed 
staphylococcal infection about one or more 
hair-follicles, manifesting itself either as a boil 
or as a carbuncle. 

Etiology and pathology.— In most cases 
the causal organism is the Stafhylococeui 
fyogenes aureus^ but in rare cases 8. pyogmu 
albus. The condition may begin as an impetigoiy 
infection subsequently taking place ahing a 
hair-follicle. Awmia, renal disease, deln&fyt 
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oonstipation, and diabetes predispose to furun- 
culosis. 

Syn^ptomlology* — ^In the earliest stages 
a hM consists of a Wd, tender, circumscribed 
mass. Later pus appears and discharges, leaving 
ar central necrotic core. The axillse, forearms, 
glutei, and beard region are especially liable 
to attock ; on the nape of the neck, a rather 
common site, the condition is often associated 
with comedones, and here local inoculation 
by collars, etc., may prolong the disease. 
Boils tend to appear in crops separated by 
intervals of longer or shorter duration. They 
are not in themselves dangerous except on 
the face, and especially the upper lip, when 
secondary cerebral infection may occur. 

A ca/rhuncle is a deep spreading infection 
of the skin due to a staphylococcus. As the 
result of local necrosis, multiple openings occur 
through which pus is discharged. A large 
slough forms, which separates, leaving an ulcer. 
Carbuncles are most often found on the neck, 
shoulders, and buttocks ; the condition is a 
serious one. 

Diagnotist — Boils must be distinguished 
from inflammatory ringviorm of the heard. They 
are often associated with scabies. Anthrax and 
actimmycosis should be kept in mind. 

TrMtmeiit. — Diabetes, albuminuria, and 
constipation, especially the latter, must, if 
present, be treated. Fresh yeast, a teaspoon- 
ful thrioG daily, often acts well in furunculosis ; 
it should not be given when vaccines are em- 
ployed. A mixture of dilute sulphuric acid 
with sulphate of magnesia is often efficacious. 


Sublimed sulphur in drachm or half-drachm 
doses, or fresh calcium sulphide in small doses,, 
may be prescribed as an alternative to sul- 
phuric acid. The afiected area should fre- 
quently be washed with weak perchloride or 
boric lotion to prevent auto-inoculation. In the 
early stages boric fomentations are necessary* 
A boil may often be aborted by the application 
of a mercury-and-carbolic plaster in which a 
small central hole has been made. An incision 
is only indicated when pus has definitely formed,, 
and it should be a small one. Squeezing is 
always undesirable. 

Vaccines are employed in all stages of boils* 
The initial dose should be 100 millions {Staphy^ 
lococcus aureus), gradually increased to 250 
millions at intervals of a week. To prevent 
relapse it is advisable to continue vaccine 
treatment for some weeks after apparent cure* 
Stock vaccines arc usually satisfactory, but in 
rebellious cases autogenous ones are required* 
Two other useful remedies arc collosol manga- 
nese and stannoxyl. The former is given by 
injection, the latter in tablet form. Collosol 
manganese seems to have a special action in 
bringing about the retrogression of the furuncle 

A carbuncle may be freely laid open under 
anaesthesia and scraped. The general condi- 
tion should be improved, and vaccines adminis- 
tered as in boils. Injections of collosol man- 
ganese are often extremely beneficial. 

H. MacCormac. 

FUSED KIDNEYS {see Kidney, Congeni- 
tal Anomalies of). 


QALL - BLADDER, INFLAMMATION 

OF (see Cholecystitis). 

GALL-STONES (Cholelithiasis).— The pre- 
sence of gall-stones in the gall-bladder or bile- 
ducts. 

Etiolo|y. — There arc two groups of factors 
at work in the production of gall-stones: (1) 
direct local causes, (2) predisposing causes. 

(1) Dizeot local caiisei.---The immolate cause 
of the formation of gall-stones is an infection 
of tiie biliary system. Stagnation or thicken- 
ing of the bile ^one will not lead to precipita- 
tion of cholesterin nor of bilirubin-calcium/ 
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Infiammation of the bile-ducts produces an 
albuminous exudate which precipitates bili- 
rubin-calcium, and accounts for the presence of 
the calculi formed entirely of this substance 
which arc found in the intrahepatic ducts. 

Most of the stones formed in the gall-bladder 
are composed largely or wholly of cholesterin, 
which is excreted in excess by the cells of the 
mucous membrane lining it, when they are in 
a condition of catarrhal inflammation. Some 
cholesterin is present in the circulating blood 
combined with an oleic ladide and is excreted 
into the gall-bladder as cholesteryl oleate. The 
oleic radicle is split ofi and absorbed, leaving 
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the choleaterin in the bile. The cholesterin 
formed locally, however, is much more im- 
portant than that excreted into the gall- 
bladder. 

The infection which leads to gall-atone 
formation is usually of low vinilcTi(‘c, and the 
chief bacteria concerned in this catarrhal 
inflammation are the Bacillus co2t, £. typhosus^ 
and the paratyphoid group; these organisms 
have been found many times in the nuclei 
of recent and even of old calculi. B, coli 
reaches the gall-bladdtir by the portal vein 
and not by an ascending inflammation of the 
common bile-duct. In typhoid and para- 
typhoid fevers there is always a generalized 
hcsmic infection, and, although their organisms 
may be conveyed in some cases from the 
intestinal lesions by the portal vein, the in- 
fection generally occurs by means of the hepatic 
artery, and is derived from the systemic cir- 
culation. 

(2) Predisposing causes. — Anything which 
interferes with the emptying of the gall-bladder 
favours the formation of calculi by preventing 
the evacuation of bacteria and also of pre- 
cipitated cholesterin and bilirubin-c,alciuin. In 
the absence of such interference infection may 
continue for years without causing gall-stones. 

The disease is much commoner in people 
of sedentary habits than in manual labourers, 
and in women is four times as common as in 
men. 

Feeble contraction of tlic abdominal wall and 
defleieut movement of the diaphragm aid in 
causing stagnation of bile in the gall-bladder. 
In this way cholelithiasis is favoured by obesity, 
[>rcgnancy, abdominal tumours, ascites, chronic 
car^ac and pulmonary diseases, and tight 
lacing. Chronic infection of the alimentary 
tract is of considorabhi imf)ortance, esjKscially 
the gastro-intestinal catarrh associated with 
constipation and alcoholism. Appendicitis is 
closely related to cholecystitis, which later on 
may lead to the formation of calculi. A very 
high percentage of cases of visceroptosis arc 
associated with cholelithiasis; the prolapsed 
abdominal organs drag on the cystic duct and 
partially occlude it.. 

The argument that excess of cholesterin in 
the blood is of importance is not supported 
by mu(^h satisfactory evidence. The increase 
of cholesterineBmia at each menstrual period 
may account in part for the much larger 
number of women than of men affected by the 
disease, but tight lacing, obesity, pregnancy, 
and the sedentary life of so many women are 
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probably sufficient to explain the disparity ia 
the number of those affected in the two sexes. 

Gall-stones have been met with in inhnoy, 
but are rare before 20, and most cases occur 
in people over 40 years of a^e. The incidence 
is greater in tem{)erate than m tropical regions^ 
Tlu) disease is an extremely common one, tor 
gall-stones are found in 7 per cent, of all bc^es 
examined after death. 

Pathology* — Calctdi may be classified accord- 
ing to their composition : 

1. Cholesterin and bilirubin-calcium. 

2. Bilirubin-calcium. 

3. Cholesterin. 

4. Calcium carbonate. 

1. Mixed choleaterin and bUirttbitHsalciurn 
calculi are commonest. They may be single 
or multiple. Single calculi are often large and 
oval, mdtiple ones are frequently small and 
faceted. They arc generally dark brown, but 
arc sometimes pale or nearly black, and are 
soft and greasy in consistence. 

2. Pure bUirulnn-calcium caleiUi arise in the* 
bile-ducts, and vary in size from that of a grain 
of sand to that of a pea. Some are brown and 
rough, others black and smooth. 

3. Pure cholesterin calculi arc single and of 
slow formation. They arise in the g^-bladder, 
when the cystic duct is blocked, and are 
white or yellow and translucent. Some chol- 
esterin calculi contain a little biliverdin or 
bilirubin and calcium, when they are usually 
laminated and white and brown or green in 
colour. They are found under conditions of 
partial obstruction to the cystic duct, and 
contain 70-90 per cent, of cholesterin, 

4. Calcium carbonate calculi are very rare. 
They are opaque to X-rays. 

Calculi may be solitary or may be present 
in great numbers up to several thousands. 
The nucleus is usually a collection of bacilli, 
very rarely a foreign body such as a fragment 
of roundworm. The majority are formed in 
the gall-bladder or intrahepatic ducts; those 
found in the cystic duct or common duct have 
generally arisen elsewhere. When they we 
numerous the bile becomes very thick and is 
sometimes semi-solid. 

The walls of the gall-bladder usually become 
thickened and, if ulceration occurs, local 
adhesions are formed. If the cystic duct is 
occluded the whole visous may be greatly 
distended and its walls ve^ thin. 

Symptomatology* — It is often stated that 
in many cases gall-Btones produce no symptomijy. 
chiefly on the ground that they are very olUllO^ 
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found at autopsj in oases in which their pre- 
sence was unsuspected during life. Probably 
symptoms are produced in the majority of 
oases, though they are often wrongly inter- 
preted, So long as calculi remain in the gall- 
bladder and cause no special complication, the 
enmiptoms tend to be indefinite or misleading, 
l^hey cause dysj>eptio symptoms, especially 
flatulence, a feeling of fullness, and dull pain 
in the epi^triuin after food, ^metiines there 
is dull pain in the lumbar region or under the 
right scapula, or there may be sharp but slight 
pain in the right side of the chest. Headache, 
drowsiness, and slight attacks of shivering may 
be present, but even these jirobably indicate a 
very mild cholecystitis. 

Symptoms and signs of a characteristic 
nature are produced only by inflammation or 
obstruction and therefore apj>ear in but a 
small proT^rtion of cases. The symptoms are 
biliary colic, vomiting, shivering, and collapse, 
and the signs are tumour, jaundice, and the 
• passage of a calculus in the motions. 

Biliary colic. — The most severe attacks of 
biliary colic are caused by the passage of a 
gall-stone down the bile-ducts, but definite 
attacks of colic may be set up by a calculus 
in the gall-bladder. Colic may also be caused 
by inspissated mucus or bile pigment in the 
ducts, and by cholecystitis in the absence of 
calculi. 

The onset of an attack may be quite sudden, 
or it may be preceded by shivering, nausea, or 
vomiting, which are probably due to chole- 
cystitis, a condition very favourable to the 
passage of a stone into the cystic duct. 

The pain is excruciating, and the patient 
rolls about and groans in agony. If untreated, 
the severe pain may last for some hours, and 
then suddemy disappear owing to the passage 
of the stone into the duodenum, or it may last 
for some days as a dull aching pain with 
paroxysmal attacks which are almost unbear- 
able. The repeated paroxysms may be asso- 
ciated with the passage of a succession of 
calculi into the intestine. Attacks may begin 
at any hour, but perhaps the most usual time 
is during the night. Pain is generally felt 
most acutely in the right hypochondrium, and 
radiates to the epigastric, umbilical, and hypo- 
gastric regions, ^metimes it extends to the 
right shodder or even down the arms and 
tlughs, and back-breaking pain may be felt 
at the level of the lower dorsal vertebras to 
the imht of the spine. 

Be&x vomiting accompanies the periods of 


acute pain, and the vomit is often bile-stained. 
During an attack there are constipation and 
complete anorexia. Bigors or shivering with 
profuse perspiration are met with during the 
paroxysm. 

There is fever due to cholecystitis in more 
than half the cases. Leucocytosis and albu- 
minuria are not uncommon. The abdomen is 
generally rigid and contracted and acutely 
tender, especially in the right upper quadrant. 
Dry cough and hiccough sometimes occur. 

Enlargement of the gall-bladder, liver, and 
spleen is said to be a frequent accompaniment 
of an attack, but is difficult of determination 
owing to the rigidity and tenderness of the 
abdominal muscles. Epileptiform seizures have 
been described in connexion with severe colic, 
and sudden death has occurred. The pulse is 
feeble, but often maintains its normal rate or 
even becomes slower. There may be a tran- 
sient systolic murmur at the hearths apex. 
After an attack is over the patient is often 
greatly prostrated and very drowsy, and may 
be troubled with dyspepsia and flatulence for 
some days. The abdominal muscles over the 
gall-bladder may remain tender for a consider- 
able time. 

Jaundice follows in 50-76 per cent, of the 
casc\s, but is often ynvy slight. It appears in 
a few hours or as late as two days after an 
attack. Many of the slighter cases are due 
to descending cholangitis and not to obstruc- 
tion of the ductus choledochus by a calculus. 
It may develop even though the calculus re- 
mains in the gall-bladder or cystic duct. 

An unusual complication of biliary colic is 
intestinal volvulus, which leads to acute in- 
testinal obstruction. Symptoms of obstruction 
with great distension of the bowel may be pro- 
duced by ileus due to atony of the intestine, 
Kupture of the gall-bladder or bile-duct is 
extremely rare. 

The first attack of biliary colic is nearly 
always the worst. The duct becomes enlarged 
by the passage of the calculus and by inflamma- 
tory cl^ngcs, so that, although calculi subse- 
quently passed may 1^ much larger than the 
first, the x>ain is less severe. The calculus may 
fail to reach tlie duodenum and become im- 
pacted in the cystic duct or at the ampulla 
of Vater. In the latter case it is likely to 
cause intermittent hepatic fever. This com- 
plication is discussed later. 

Diagnosis* — The indefinite nature of the 
symptoms produced by gall-stones in the gall- 
bladder makes diagnosis very difficult. Some- 
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times an enlarged gall-bladder can be felt, and, 
in a few of the cases in which it is full of gall- 
stones, crepitus can be elicited. Dyspeptic 
symptoms which do not yield to treatment, 
in stout middle-aged people, especially women, 
are often due to gall-stones. If a test-meal 
roves that the gastric juice is normal and a 
ismuth meal shows that the muscular action 
of the stomach is natural, the probability that 
the symptoms are due to cholelithiasis is in- 
creased, but it must be remembered that 
disease of the stomach and intestine is often 
associated with cholelithiasis. A past history 
of enteric or paratyphoid fever is in favour 
of a diagnosis of gall-stones. 

X-rays give little help. Unfortunately, the 
subjects of this disease arc often stout and the 
gall-bladder lies in contact with a large solid 
organ, the liver. In addition, gall-stones, with 
the exception of the rare calcium carbonate 
calculi, are not very impervious to the radia- 
tions. In spite of these difficulties, excellent 
photographs are sometimes obtained (see Plate 
47, Fig. 6, Vol. Ill, facing p, 662), but in 
most cases in which gall-stones are found 
subsequently by exploratory operation no recog- 
nizable shadow is produced, and no weight 
must be attached to a negative skiagram. 

When biliary colic develops, diagnosis is 
easier. In all attacks of pain suspected to be 
due to gall-stones the fasces should be passed 
through a sieve after having been broken up 
in a solution of carbolic acid; but even in 
proved cases of cholelithiasis a calculus is 
found only in about a quarter of the cases. 

The differential diagnosis from cholecystitis 
is often impossible, though the jmin is usually 
less severe in non-calculous cholecystitis, and 
jaundice occurs much less frequently. 

In right renal colic the paroxysmal pain 
usually radiates downwards to the right groin, 
or in a man to the right testicle, and not up- 
wards to the scapula. The urine will be found 
to contain albumin, blood, and pus. The pain 
of a floating kidney may simulate that of gall- 
stones, but the presence of a movable tumour 
can generally be detected. Slight recurrent 
jaundice sometimes accompanies the attacks 
of pain in floating kidney and adds to the 
difficulty of diagnosis. In duodenal ulcer the 
pain may have the same distribution as in 
gall-stones, but it is much more closely related 
to food, usually recurring two to four hours 
alter meals and being relieved by taking more 
food. In this disease hyperchlorhydria is pre- 
sent, whereas it is rare in cholelithiasis. Its 


presence may be suspected by the relief of 
ain after taking bismuth or sodium bioar- 
ouate, or proved by examining a test meal. 
Occult blood is often found in the fasces b^ 
the benzidene test in duodenal ulcer. Pylorw 
stenosis may cause attacks of pain, but the 
presence of peristalsis and often of a movable 
tumour at the pylorus, the signs of dilatation 
of the stomach and the large size of the vomits^ 
usually make diagnosis easy. In hyperchloT- 
hydria, attacks of nocturnal pain may give 
rise to a suspicion of gall-stones, but pyrosis 
and heartburn are against their presence, and 
relief of pain by bismuth is in favour of hyper- 
acidity of the gastric juice. Attacks of pain 
are common in mucous colitis^ and their severity 
is often magnified by the neurotic condition 
of the patient. Tenderness in this disease 
usually follows the whole course of the colon, 
and mucus and intestinal casts can be found 
in the IfiBces. A ventral hernia with omental 
adhesions may cause attacks of vomiting or 
pain. Its discovery and the cure of symptoms 
by operation settles the diagnosis. In aouie 
pancreatitis the pain is as severe as in the 
worst cases of biliary colic. It is more con- 
tinuous, worst in the epigastrium rather than 
in the right hypochondrium, and causes more 
profound collapse. Lead cdic may give rise 
to attacks of pain resembling those due to 
gall-stones, but the occupation of the patient 
and the presence of a blue line on the gums 
generally lead to a correct diagnosis. When 
the severe general pain has gone there is no 
local tenderness over the gall-bladder in this 
disease. Abdominal aneurysm^ especially in 
the early stages, may be mistaken for chole- 
lithiasis, but is a much rarer condition. Arterial 
thickening and a positive Wassermann re- 
action may be aids to correct diagnosis even 
before a pulsating tumour can be fdt. GaU- 
stones may cause attacks of left-sided pain 
resembling angina pectoris, but they are not 
relieved by amyl nitrite like true anmna, and 
the size of the heart is normal, whereas in 
angina it is often large and aortic disease is 
common. The hepatic and gastric crises of 
tabes dorsalis may resemble biliary colic, but 
they are relatively uncommon, and the pre- 
sence of Argyll-Robertson pupils, absence of 
knee-jerks, and other signs of organic nervous 
disease should prevent a mistaken dmgnoais 
In hysteria there may be pains like those of 
cholelithiasis, but there is often a history of 
other hysterical manifestations, and the 
and manner of the patient are ^dom those of 
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A sufferer from gall-stones. In spinal neuralgia 
there is no vomiting and no collapse; but 
there is a tenderness over the spine and the 
skin along the course of the affected nerves. 

Complicationt. Choleoystitis. — As gall- 
stones owe their origin to mild infection of 
the gall-bladder, so their ]}resence is liable to 
keep up a chronic infection which may be- 
come acute at any time and cause suppurative, 
phlegmonous, or gangrenous cholecystitis. 

They are also the chief cause of ulceration 
of the gaU-hMder and hih-duct^^ which leads 
to adhesions between them and neighbouring 
organs, and to perforation, or occasionally to 
hasmorrhage. Healing of an ulcer may pro- 
duce scarring and somctiinc^s hour-glass con- 
striction of the gall-bladder. Perforation may 
take place into the general peritoneal cavity 
and cause fatal general peTit4>nitis. This is 
commonest in the acute phlegmonous or gan- 
grenous cases. When infection is less acute, 
adhesions are generally present, and jKjrfora- 
tion occurs into a pocket of peritoneum and 
causes a local abscess. This may o])en into 
an abdominal viscus, usually the duodemum or 
stomach, or externally through the abdominal 
wall, or it may cause subphrenic abscess or 
empyema thoracis. Very rarely the gall- 
bladder ulcerates into the liver arid causes an 
abscess in its substances Fistulm originate in 
this way. They may open oxt(»nial]y, usually 
near the umbilicus ; less often thcT'e is a com- 
munication between the gall-bladder and the 
gastro-intestinal tract, esjjecially the duodenum. 
Sometimes there is a fistula between the 
common bile-duct and the duodenum. Fis- 
tulee into the duodenum may lead to duo- 
denal ulceration, hseinorrhage, cicatrization, and 
even obstruction. Ulceration and obstruction 
may cause severe vomiting. Bron<^ho-biliarv 
fistulfiB are rare. Large quantities of bile, and 
occasionally calculi, arc coughed u]>. liecov4?ry 
may be spontaneous, or it may occur after re- 
moval of the gall-stones by operation. Other 
cases are fatal. 

Oaloolus in the cystic duct. — In the cystic duct 
a calculus may cause inflammation, ulceration, 
and subsequent cioatrijsation and adhesions. 

Sometimes a diverticulum containing an 
encysted stone is formed. The contraction of 
adhesions round the duct or the pressure of 
an encysted calculus may compress the hepatic 
or common bile-ducts. 

Perforation may cause local abscess or fistula. 

Ascending cholangitis is a not uncommon 
sequel. Impaction, usually near the neck of 
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the gall-bladder, may occur, and the stone 
may remain impacted for a long period. If 
the flow of bile be stopped completely, the gall- 
bladder becomes greatly distended. The con- 
tents at first are mucus and bile, later they 
become clear and colourless, and the swelling 
is known as a mucocele. Some mucoceles be- 
come infe(;ted by organisms of low virulence, 
and may form chronic empyemata of the gall- 
bladder. 

Spasmodic contractions of the muscle take 
place and cause biliary colic, which is seldom 
so severe as that associated with the presence 
of a calculus, but which may cause nausea 
and vomiting. Jaundice is uncommon, but 
is said to occur in 10 cent, of the cases. 

The distended gall-bladder usually forms a 
pear-shaped tumour, about the size of a fist. 
Sometimes it becomes larger and more elong- 
ated, and in rare instances may become enor- 
mous. As a rule, it lies just below the right 
costal margin with the larger end downwards, 
and feels smooth and tense, but when asso- 
ciated with a lliedeVs lobe of the liver it may 
lie in the right iliac fossa. It is not tiinder 
unless cholecystitis be i)res<mt. 

A mucocele is most often mistaken for a 
floflting kidney, but must be diagnosed from 
hydron<q)hrosis, nmal tumour, carcinoma of 
tJje pylorus or colon, ovarian cyst and hydatid 
cyst. In characteristic cases it is freely 
movable! from side to sid(‘, but cannot be dis- 
placed downwards. Only in rare cases, in 
which the calculus is not fixed fimly, docs it 
vary in size. If pressed back wdth the patient 
recjumbent, it ris(!s at once to the front of the 
abdomen. A floating kidney is much more 
edusive and mobile ; genesrally it can be passed 
down into the lower part of the abdomen, 
and when pushed back with the patient lying 
prone it remains. In th(! case of renal tumours 
the colon usually lies in front, M’hcreas it lies 
behind the gall-bladder in tumours of this 
organ. If distended with air it presses a renal 
tumour ba(!kwards, but pushes an enlarged 
gall-bladder forwards. Sometimes th(! colon 
lies in front of a mucocele, so that this test 
must not be relied upon completely. 

A pyloric grou^th tends to lie with its long 
axis across the abdomen, rather than vortical 
like a gall-bladder: it is harder, and tender- 
ness is more often elicited than in the case 
of a distended gall-bladder. Gastric symptoms 
are more prominent in pylorio tumour and 
dilatation of the stomach is often recognizable. 
Carcinoma of the colon also generally causes a 
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swelling which lies transversely; it is not 
smooth and tense like a mucocele, but is more 
indefinite, and, if the lumen of the gut is 
narrowed, it varies in size according to the 
amount of f»cal matter lying behind it. 
Enemata often reduce its size. , 

An ovarian cyst seldom causes difficulty in 
diagnosis unless the pedicle be long and the 
cyst adherent. An hydatid near the anterior 
border of the liver may be impossible to 
differentiate without a laparotomy. Explora- 
tion by aspiration is not permissible. Eosino- 
philia, if present, is much in favour of hydatid 
disease. 

Calculus in the common bile-duct.— A stone 
in the ductus choledochus may cause infective 
cholangitis (intermittent hepatic fever), ulcera- 
tion, perforation with local abscess-formation, 
suppurative cholangitis, and hepatic abscesses. 

Intermittent hejmtic fever . — Tn this condition 
the stone is usually impacted near the ampulla 
of Vater and gives rise to a train of very 
characteristic symptoms. In part these are 
(*.aused by ascending infection from the duo- 
denum or from the gall-bladder, in jwrt from 
the mobility of the stone in the du(*t, in a dila- 
tation of which it lies loosely and acta as a ball- 
valve. During exacerbations of the infe(ition 
the mucosa swells and the duct is almost com- 
pletely obstructed, but in the intervals bile 
trickles past. The condition may begin many 
years after the first formation of gall-stones, and 
the original symptoms may have been so slight 
as to have given rise to no sus])ieion of their 
presence. 

During the periods of acute cholangitis there 
are fever, rigors, sweating, and pain, often of 
great severity, in the epigastric and hepatic 
regions. There are also vomiting and gastric 
pain. Leucocytosis is present, and the spleen 
is often enlarged. Jaundice may be absent, 
more usually it is present and may become 
intense. The liver is enlarged and tender, 
but the gall-bladder is seldom palpable. There 
is nearly always some interstitial pancreatitis, 
which may account for the glycosuria in some 
of the cases. Urobilin is present in the urine. 

In the intervals the signs and symptoms may 
disappear entirely, or some enlargement of the 
liver with slight jaundice may persist. Re- 
current attacks may go on for many years. 

Suppurative cholangitis is the commonest 
complication, and may lead to suppurative 
pancreatitis, hepatic abscess (multiple or soli- 
tary), or pylephlebitis. Ulceration of the bile- 
duct with obliteration of its lumen by cica- 
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trization is rare. In longstanding oases ob- 
structive biliary cirrhosis may result. 

Diagnosis of intermittent h^tic fever , — ^The 
attaclu may be mistaken for matonei, but in 
malaria jaundice is uncommon and never deep, 
nor does it persist in the quiescent intervals. 
Splenic tenderness and anemia are more typical 
of malaria, and parasites will be found in the 
blood during an attack. In suppurative chcHan- 
gitis the condition of the })atient is much worse, 
the fever continuous, and the liver larger and 
more tender ; the gall-bladder may be pal- 
pable, and the jaundice is lighter but constant 
if it bo present at all. Mdigruint disease of 
the liver causes more rapid wasting. Pyrexia, 
if it be present, is lower and not periodic. 
The liv(^r is generally enlarged and nodular. 
Malignant growth pressmg on the bile-duct or 
in the head of the pancreas causes deepening 
jaundice and complete disappearance of sterco- 
bilin from the faeces. There is rarely any fever, 
and the gall-bladder is generally distended. 

The following diagnostic table is useful in 
differentiating cah'ulus from carcinoma of the 
pancreas : - 
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In chronic simple cholangitis the pain and 
fever are less marked, and rigors and sweats 
are generally absent. Hypertrophic biliary 
cirrhosis causes much grater splenic enlarge- 
ment and the exacerbations are less severe 
than in intermittent hepatic fever; in the 
intervals jaundice is deeper in cirrhosis, whilst 
splenic enlargement disappears in intermittent 
hepatic fever in the latent periods. 

Prognosis in intermittent hepatic fever ^ — 
Owing to the risk of suppuration and of de- 
generation of the liver-cells the outlook is bad 
in well-marked cases if no operation is under- 
taken. If operation is performed before too 
much damage is done to the liver and pancreas 
the results are generally good. In neglected 
cases chronic pancreatitis may cause complete 
obstruction to the bile-duct and eventually 
prove fatal. 



gall-*stones 


Treatmmt of intermittent hepatic /cwr.-y-If 
attackfl are in&equent it is well to try medical 
treatment first in the hope of the calculus 
reaching the duodenum and the cholangitis 
subsiding permanently. During quiescence a 
lig^t diet and purgatives are neciessaiy. Carls- 
bad water at home or a course of spa treatment 
can be tried. The best medicines are uro- 
tropine and sodium salicylate. B, coli vaccine 
is sometimes useful. In cases with frequent 
attacks operation for removal of the calculus 
must not be delayed too Jong ; two months’ 
delay is permissible. 

During acute attacks the pain may be re- 
lieved by exalgin or antipyrin. Morpliiiic may 
be needed, but should not be given unneces- 
sarily. Local treatment for vomiting and 
dyspeptic symptoms is of little use, as they 
are for the most part reflex in origin. 

Malignant disease.— Calculi in the gall- 
bladder and common bile-duct are wont to 
cause carcinoma. They are met with in 70 
per cent, of all cases of carcinoma of the 
gall-bladder and in about 30 per cent, of 
cases of carcinoma of the bile-ducts. These 
percentages show the intimacy of the associa- 
tion. 

Prognosis in cholelithiasis<~'Oall-sioues 

in the gall-bladder, in the absence of complica- 
tions, make little or no difference to the dura- 
tion of life, and the symptoms are often slight. 
In biliary colic immediate death from vagal 
inhibition is extremely rare, and the dangerous 
complications of perforation, volvulus, or ileus 
are very uncommon. Medicinal treatment often 
gives excellent n^sults, while aft(*r surgical 
interference gall*>stones seldom form again. 

If a smooth oval stone is found in the fseces 
after an attack of colic, it is probable that there 
will be permanent freedom from further symp- 
toms ; but if a faceted calculus is discovered, 
other attacks can be foretold with sonic cer- 
tainty. 

Cholecystitis often yields to treatment, but 
there is always a risk of the develoj)ment of the 
acute suppurative or phlegmonous forms, which 
are dangerous to life. 

The dangers of impaction in the (ystic or 
common bile-duct have been dealt with already. 
In both conditions, if medical treatment fails, 
timely surgical interference is generally suc- 
cessful. Most of the other complications are 
^lable, but suppurative cholangitis, pancreat- 
itis, and pylephlebitis are very fatal. 

In ^ite of the severity of the surgical 
operations necessary in some cases, and of the 


fact that many of the patients are not good 
subjects for ojicration, the mortality in skilful 
hands is comparatively low. Moreover, only 
a small j)roportion of the sufierers from chole- 
lithiasis develop complications requiring an 
operation. 

Treatment,— The treatment must be both 
local and general. Certain sodium salts— the 
chloride, bicarbonate, benzoate, sulphate, sali- 
cylate, and ])hosphate— have been accredited 
with the }wwer of dissolving gall-stones in situ, 
but it has been proved that no solvent action 
is produced in mtro by a 1 -per-cent, solution, 
a?id they cannot be supi)osed to act more 
eflicaciousJy in the body. 

Olive oil undoubtedly dissolves stones in a 
test-tube, but it is impossible for the oil to 
reach the gall-bladder. The favourable re- 
sults rej>ort^ are bastjd on the discovery of 
supposed calculi in the feeces after the adminis- 
tration of large doses. They are really com- 
j)ounds of calcium with oleic, ])almitic, and 
margaric acids, and there is no record of a true 
gall-stone being found after olive-oil treatment. 
It is apt to cause dyspepsia, and probably 
does more harm than good. 

The only rational treatment of this kind 
is to increase the amount of bile-salts in the 
bile. Sodium glycocholate is a solvent of 
cholesterin, and bile is the most efl&cicnt 
cholagogne we possess. Bih'-salts may be 
given alone (|-2 gr.), or as fel boviiium in 
Balol-(Joated ])ill8 or (‘upsules of 5 gr. each, in 
doses up to 15 gr, three times a day. 

Biliary antiseptics such as sodium salicylate 
and urotropine are useful for cholecrystitis or 
cholan^tis. if those drugs fail, a vaccine of 
B, coli is sometimes valuable. 

Massage has been recommended to aid in 
expelling calculi, but if ulceration is present 
there is danger of causing perforation, and 
this form of treatment should never be cm- 
l)Ioyed. 

The most important points in general treat- 
ment are regulation of the diet and exercise. 
The diet must be moderate in amount and 
simple in characjter. All rich and irritating 
foods should be avoided. Fats, especially 
animal fat, should be restricted, and carbo- 
hydrates, such as sugar, bread, and potatoes, 
should be taken sparingly. Fresh green vege- 
tables, salads, and fruit are useful. Light wine 
is quite allowable. 

For sufferers from gall-stones who are obese 
or lead sedentary lives, regular exercise is 
essential. Walking part of the way to and 
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from business, and golf at the week-end, pro- 
mote the flow of bile. For women with seden* 
tary habits, daily walks must be insisted on ; 
tight lacing should be avoided. 

Spa treatment is very valuable. In the 
United Kingdom, Harrogate and Llandrindod 
Wells have the highest reputation ; and abroad, 
Carlsbad, Vichy, Marienbad, Homburg, Neuen- 
ahr, and Bertrich can be recommended. For 
those who cannot afford the necessary time 
or money, home treatment can be carried out 
with excellent results. A glass of hot alkaline 
water should be taken before breakfast, fol- 
lowed by half an hour’s walk; this is to be 
repeated in the afternoon, and a third glass of 
hot Carlsbad or Vichy water should be taken 
at bedtime. If the patient remains consti^ 
pated, Apenta water or Hunyadi J4nos should 
be taken at meals and a pill (calomel ^ gr., 
pulv. rhei. CO. 4 gr.) every night or as often 
as is necessary. 

During acute attacks of biliary colic nothing 
is of use except a hypodermic injection of 
morphine, and inhalation of chloroform until 
the morphine has had time to act. Draughts 
of sodium bicarbonate in hot water sometimes 
help to relieve pain and vomiting. In slighter 
cases J gr* of exalgin every half-hour for 
four doses, or a draught of spiritus etheris 
in two teaspoonfuls of chloroform water given 
every quarter of an hour, may be sufiicient. 
Hot fomentations should be applied to the 
liver region. 

Operative treatment should not be under- 
taken during an attack, unless some urgent 
complication is suspected. The medical treat- 
ment of cholelithiasis should give place to 
surgical if the condition of the patient does 
not improve after fair trial. Medical treat- 
ment may fail owing to adhesions, obliterative 
cholecystitis, the presence of a simple empyema 
or some other complication. 

Special indications for surgical interference 
are; (1) Recurrent attacks of biliary colic; 

(2) intermittent hepatic fever ; (3) tumour of 
the gall-bladder due to a large collection of 
gall-stones, mucocele, or empyema ; (4) severe 
gastric symptoms which do not yield to treat- 
ment : these are probably due to adhesions ; 

(5) persistent jaundice ; (6) interstitial pan- 
creatitis ; (7) suppurative, phlegmonous, or 
gangrenous cholecystitis; (8) intestinal ob- 
struction ; (9) fistula ; (10) peritonitis ; (11) 
local abscess. 

The choice of operation cannot be made until 
the exact condition has been revealed by open- 
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ing the abdomen. Choleoystotomy, ehobo3fit6$^1^ 
tomy, choledochotomy, and choleoystenbtmi^ ; 
tomy are all useful at different tunes, but Hie 
proced^ to be adopted must be left to the 
discretion of the operating surgeon. 

E. A. COOXATVB. 

QALVANI8M {see Electrical Tbeatmeot). 

QANQLION. — A cyst, contaming mucoid 
material, which develops in the substance of 
the capsule of a joint, in a tendon-sheath, 
or more rarely in the tendon itself. It is 
not a protrusion of synovial membrane, as 
was formerly supposed. Ganglia are met with 
most frequently on the dorsum of the wrist, 
but they are also seen in the region of the 
ankle and the knee. They occur more often 
in women than in men, and seem to result 
from prolonged slight overstrain of a tendon 
or joint. Especially are they seen in pianists, 
typists, and women who wring clothes. They 
are accompanied by a sensation of weakness ; 
sometimes by neuralgic pain. The smooth, 
rounded swellings may fluctuate, but often 
are too tense to give this last sign, and are 
then very hard. Their range of mobility de- 
pends upon whether they are attached by a 
broad base or a narrow pedicle. Those at the 
back of the wrist frequently become fixed 
when the fingers are clenched. 

Treatment* — If there are no subjective 
symptoms the ganglion may be left alone. 
When weakness, or pain, or the unsightliness 
is complained of, the swelling must be got 
rid of. Many can be made to disappear bv 
a comparatively simple procedure, though 
success cannot be guaranteed. A tiny in- 
cision is made in the overlying skin with a 
sharp knife under local ansBsthesia ; through a 
small pimcture in the cyst-wall the mucoid 
contents are then expressed. With a hyp^ 
dermic syringe 3-5 min. of pure carbolic 
acid are introduced into the evacuated cavity 
and massaged into contact with the whole 
wall. A dressing is then applied. After some 
reaction the swelling disappears. If this fails, 
or if the patient does not want to run the 
risk of its possible failure, the ganglion should 
be dissected out. The whole wall must be * 
removed, or recurrence will take place. Every 
antiseptic precaution must be available, as 
a joint may be opened. Local anssthesia 
should never be used. The gang^n may be 
adherent to a joint capsule wmch has net . 
been rendered insensitive, and the surgeoin be ; 
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tempted to leave this part of the wall becauee 
of the pain dissection causes. Becurrence will 
then be certain. 

Removal of a ganglion should not be under- 
taken imless it can be done under the most 
favourable aseptic and antiseptic conditions. 
A longitudinal incision is made over the swell- 
ing, which is freed all round and as near the 
attached area as possible. The swelling is then 
incised and the mucoid material expressed. 
The sac wall being pulled upon, free access is 
gained to the pe^cle and the whole sac re- 
moved. In doing this a tendon-sheath or a 
joint-capsule may be opened. A single catgut 
suture will suffice to obliterate this aperture. 
The skin is then sewn up. q ^ Panneit. 

OANOLIO-NEUROMA (see Neuroma). 

OANORENE OF OORD (see Umbilical 
Infection in the New-born), 

OANORENE OF THE EXTREMITIES 

(including Gas Gangrene). Etiology. — Massive 
necrosis of th(j extremities is see.n much more 
commonly in the lower than in the upper 
limb. The actual death of the tissues is due 
to an interference with their local blood supply, 
to a lessened power of th<i tissue-cells to utilize 
the nutritive material brought to them, or to 
both these factors in (combination. General 
weakness and poor cardiac action are ])«»- 
disposing causes. 

Certain dinieal groups based u])on the causal 
agents are recognized : 

1. Gangrene due to trauma. 

2. Gangrene due to disease of tlii^ arterial 

wall. 

3. Gangrene due to arterial embolism or 

thrombosis. 

4. Gangrene due to arterial sj)asni. 

5. Gangrene associated with disease of 

the central or peripheral nervous 

system. 

6. Gangrene due to physical and chemical 

agents. 

7. Gangrene due to bacterial infection. 

Padiology . — The dead tissue is dry, withered 
and shrivell^ up (dry gangrene), or swollen and 
cedematous (moist gangrene). 

Dry gangrene occurs in a limb whose circula- 
tion has b^ very much curtailed before the 
onset of the catastrophe. The blood supply, 
usually through arterial disease, has been 
padually diminishing and perilously approach- 
ing the border line between the barely adequate 


and the insufficient. Local death in the limb 
is precipitated by the complete breakdown of the 
vascular supply, consequent on the inability of 
the circulation to adapt itself to the slightly 
abnormal conditions brought about by some 
quite trivial injury. After the death of the 
tissues, still further loss of water from them 
takes place by evaporation. The part is thus 
shrunken, wrinkled, and hard. In colour it is 
brown, black, or dark yellow. There are no 
blebs or blisters. It has a musty smell but 
does not stink. 

Moist gangrene is seen where the tissues an; 
engorged at the time of local death and sub- 
sequently evaporation is prevented. The dead 
]X)rti()n of the limb is swollen (not shrivelled), 
soft and bogg}\ Ijarge blebs form on its sur- 
face. It is purj)le at first, then brown, black, 
and mottled ; sometimes it is green. Usually 
the dead tissue do(;s not remain asej)ti(;, but 
infection of various degrees of S(iverity comes 
on. Liquefaction of the tissues then occurs 
and the i>roductH of decomposition (sulphur- 
ett(;d hydrogen, valerianic and butyric acids, 
indol, skatol, ammonia) make their j)rescnce 
evicbmt by an evil smell. Collections of gas in 
such circumstances may also be seen. 

In tlie zone of living tissue immediately 
abutting on the dead mass, should the patient 
survive sufficiently long, a reaction is set uj), 
w'hich results in the formation of a barrier of 
granulation tissue. This is evident on tbi; 
surface as a red line of demarcation. In 
favourable circumstances tliis barrier limits the 
gangrenous })rocess, and the line of demarcation 
becomes a groove of ulceration which gradually 
deepens until the dead segment is separated off. 
After this spontaneous detachment of a necrosed 
extremity of a limb the stump is found to have 
a conical shaj)e. The bone projects beyond 
the soft parts. In the gangrenous limb there 
is at first a numb feeling, but this is succeeded 
by severe pain which is very exhausting and 
prolonged. The limb is cold, and there is a 
loss of motor power. No pulsation can be felt 
in the vessels. 

The gtmeral syniptoms attributable to the 
local conditions in dry gangrene are slight. In 
moist gangrene symptoms of sapreemia of 
varying degree are present, or septiceemia may 
supervene. 

1. Traumatic Gangrene of the 
Extremities 

This variety of gangrene follows either 
injury to or ligation of arteries (indirect 
traumatic gangrene), or a large segment of the 
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limb may die from a direct crush (direct 
traumatic gangrene). After ligation of an 
artery an adequate collateral circulation may 
fail to become established should the vessel- 
walls bo narrow and inextensible from arterio- 
sclerosis, should the heart’s action be weak, or 
should the available blood have been diminished 
by a previous severe hsomorrhage. There are 
certain dangerous arteries, the ligature of 
which is prone to be followed by gangrene. 
They are the common femoral and popliteal in 
the lower limb and the brachial in the upper 
limb. Ligature of the subclavian only rarely 
leads to gangrene. Subcutaneous rupture of 
the main artery of a limb or of an aneurysm of 
a main artery is a very serious accident. The 
accompanying vein is usually compressed by 
the clot, thereby throwing an additional strain 
on the already crippled circulation. The 
gangrene following ligation of an artery is 
frequently dry, because conditions necessitating 
this operation usually occur in the subjects of 
arterio-sclerosis. Direct traumatic gangrene 
and gangrene due to the rupture of a normal 
artery or subcutaneous rupture of an aneurysm 
are moist. 

Treatment. — When, after an injury, a 
portion of a limb is so crushed that recovery of 
the injured part is impossible, or when such 
damage is done to its vascular supply that 
gangrene is certain to result, amputation should 
be performed above the crushed area or at the 
level of the damag(j to the main blood supply, 
immediately the general condition of the 
patient will admit of it. 

When after ligation of an artery there are the 
most remote groimds for supposing that gan- 
grene may supervene, immediate steps should 
be taken to anticipate and, if possible, prevent 
this event. The circulation should be assisted 
by raising the limb on pillows and wrap])ing it 
up in cotton-wool to maintain its temperature, 
whilst it should be shaved and sc.rupulously 
cleaned before swathing it in its wrai)ping of 
sterilized gauze and wool. If gangrene should 
come on and the process follow an aseptic 
course, amputation should not be done until 
the line of demarcation manifests itself. The 
appearance of sepsis renders amputation with- 
out delay imperative. 

The choice of the site for amputation is 
deterniined by the condition of the arterial 
walls. If the arteries are tolerably healthy the 
limb may be severed as near to the line of 
demarcation as is convenient. But for guid- 
ance in other cases reference should be made 


to the rules laid down for the treatmenKt of 
senile gangrene. 

2. Gangbene bite to Disease of the 
Arterial Wall 

The arterio-sclerosis of old people may lead 
to senile gangrene, but a similar form also 
occurs in much younger persons. Senile gan- 
grene affects the toes more than the fingers, 
and its onset is determined by some slight 
and often unnoticed trauma, such as the 
])ressure of an ill-fitting boot, or an injury 
inflicted in cutting a corn. An inflammatory 
exudation into the tissue interstices occurs at 
the site of this small injury, which brings 
about local capillary stasis by pressure. The 
vessels are so diseased that they are unable 
to dilate sufficiently to re-establish the circu- 
lation through the damaged part. By a 
similar process the first small necrotic area may 
increase, for it causes an inflammatory reaction 
in its vicinity. Senile gangrene is of the slowly 
jirogrcssive kind, and it is difficult to predict 
when the mortification of tissue will cease to 
spread, one line of demarcation being followed 
by another farther up the. limb. 

Certain prodromal aymptomtare common. 
The limb becomes cold and cyanotic. A 
sensation of walking ol vool may be caused by 
numbness of the feet. Attacks of pain in the 
limb are also felt, and a limp api)ears. The 
prodromal symptoms are relieved by rest. The 
actual gangrene shows itself as a black patch on 
one of the toes. Sometimes a line of demar- 
cation forms, the slough is cast o5, and the 
resulting ulcer heals. Only too commonly the 
process gradually spreads to the foot and leg 
as indicated above. The gangrene is usually of 
the dry type. The pain varies much in inten- 
sity, but is apt to be very severe, so that the 
enfeebled patient becomes worn out by want of 
sleep. Sepsis supervening makes his condition 
a precarious one. 

In diabetic gangrene, not only are the tissues 
starved of blood owing to the accompan^g 
arterio-sclerosis, but they are unable to utilize 
such nutritive material as is brought to them. 
The gangrene, be^ning as a dry type, mon 
becomes moist owing to infection. Organisms 
appear to grow more freely in the diseased tissue 
of the diabetic. Mortification in such Cfum 
spreads more rapidly, and is a more serious 
aflection than senile gangrene. (See Diabbtbb 
Melutus.) 

Syphilitic arteritis occasionally causes ga&r 
grene of an extremity. 
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TfMtHMiit* — When the prodromata of where amputation may be practised without 
senile gangrene make their appearance the fear of necrosis of the flaps occurring, has been 
patient should be warned of his hazardous con- employed. The jmtient being recumbent, the 
dition. Sufficiently warm socks should always aflect^ limb is raised, empti^ of blood, and a 
be worn, and the boots must be roomy and not tourniquet applied high up the thigh for a few 
chafe. Corn-cutting must be interdicted. The minutes. In a normal limb, when the con- 
patient should avoid getting his feet wet and stricter is removed, the blush of the filling 
chilled; neither should he expose them, when arterioles of the skin travels downwards at a 
cold, to the heat of a fire. uniform rate from the site of constriction to 

Vhitn gangrene has declared itself, the part, the toes. But when the vessels of a limb are 
to a considerable distance above the dead aflected with arterio-sclerosis the advance of 
area, must be shaved and wrapped in a dry the blush is seen to be checked at a certain 
sterile dressing. The patient is confined to level below the obstruction to the circulation, 
bed, his leg raised on a pillow, and warmth Beyond this the hyperemia does not advance 
applied by hot-water bottles outside the thick regularly ; the limb here shows for some 

dressing. minutes areas of redness interspersed with white 

* General stimulant and supporting treatment anaemic spaces. Amputation through this 
should be adopted, and, should hy})Ostatic mottled area is unsafe, but it can be done 
pneumonia threaten, the patient must be got through the uniformly hyperaemic area with 
out of bed and allowed to sit on a chair with impunity. By using this method it is possible 
the limb raised on a support. Analgesics may sometimes to amputate safely below the knee, 
be required for the pain. If pain is not It is said that the method is not without danger 
intolerable, and if the dead area is small and w^hen the arteries are very sclerosed and brittle, 
superficial, no active local measures need be Direct damage to the main vessel may be done 
taken. The small slough will perhaps sejiarate by the constrictor. 

and the resulting ulcer heal over. This is Another method of determining where ampu- 
a long process. tation may be performed safely has been 

Amputation is indicated when (1) the pain recommended. The main vessel of the limb is 
is severe and unbearable, (2) the condition is exposed and examined by direct inspection, 
advancing, or (3) a whole toe is diiad, Ojieration may be done at the lowest level 

No patient should be allowed to become where blood is being freely conveyed. No 

exhausted and enfeebled from continuing success has followed the formation of an arterio- 
pain ; nothing is gained by waiting when the venous anastomosis in the thigh for senile 
process is spreading. gangrene. 

The site for amputation depends very little lii the treatment of diabiitic gangrene it is 
upon the situation of the line of demarcation, safer to follow the same rule as in senile gan- 
There is only one essential : it is that the grene and amputate in the lower third of the 
amputation be iierformed through tis.sue with thigh. It is easy for an infection to become 
a sufficiently adequate circulation. Amjiuta- established in these cases, and poorly nourished 
tion of a toe is nearly always followed by an flaps w'ilJ certainly conduce to it. Amputation 
extension of the gangrenous process upwards must not be delayed when there is infection in 
from the site of operation, and this is true the gangrenous part. 

generally of operations performed in the foot Spinal amestbesia must be employed. The 
and the region of the lower leg. The lowest general treatment to riuiuce the glycosuria 
situation where operation is free from this risk should of course be carried out energetically, 
of gangrene in the stump is the lower tliird of 

the thigh. Drastic though such advice ap- 3. Ganghene due to Arterial Bmbolism 
pears when only a single toe is necrosed, it is a Thrombosis 

sound recommendation to follow. An old Most frequently tint embolus is a detached 
person, enfeebled perhaps by chronic Bright’s vegetation from a heart affected with endo- 
disease, exhausted it may be by weeks of pain, carditis, or a jiortion of bloodclot from an 
is in no fit condition to withstand several aneurysm. It lodges particularly where a 
operations, and his best interests are followed large artery bifurcates, as for example in the 
ii an immediate high amputation through the lower end of the popliteal. A characteristic 
lower third of the tUgh is done. feature is the sudden acute pain felt at the site 

A method of detomining the lowest site of the block. The distal part of the limb 
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immediately becomes pale and the signs of 
local death rapidly appear. 

If the arteries are healthy and the obstruction 
is not at once complete, the gangrenous process 
is moist in type. If there is arterio-sclerosis it 
is dry. 

In thrombosis, whether due to clotting in an 
aneurysm or to an inflammatory process 
s]>Teading to the wall of a neighbouring artery, 
the pathological change is more gradual. Pre- 
liminary muscular cramps, numbness, and 
tingling may give warning of the approaching 
condition. The gangrene is dry in type. 

Treatment. — The principles of treatment 
of gangrene duo to these causes are the same as 
after ligation of an artery (see p. 505). 

4. Gangrene due to Arterial Spasm 

The gangrene from chronic ergotism following 
ingestion of infected rye bread belongs to this 
group, but is almost unknown in these islands. 
The lower limb is most often affected, but the 
Angers may be attacked, and even the tips of 
the ears. The general symptoms of chronic 
ergot poisoning are present : weakness, head- 
ache, tinnitus, disturbance of vision, vomiting, 
and diarrhoea ; the gangrene is dry. 

In Raynaud's disease some derangement of 
the vaso-motor mechanism is responsible for a 
sudden, usually symmetrical, spasm of the 
arteries of the upper or occasionally of the lower 
limbs. Cold is particularly liable to call forth 
this spasm, but the exciting cause may be 
some mental shock, and the patients are often 
of an hysterical temperament. Very rarely 
Raynaud’s disease comes on in exophthalmic 
goitre. It is not often seen in men. In the 
case of the upj)er limb there are numbness and 
])ain in one or more fingers, which become 
]»allid ; this gives way after a time to a dusky 
cyanosis. The circulation may become re- 
established and the Angers return to normal. 
Should the spasm last beyond the viable period 
of ancemia, recovery is incomplete and necrosis 
occurs, but tlie slough is nearly always super- 
Acial. On the black area a vesicle appears, 
which dries up, forming a crust on the tip of the 
Anger. Sometimes the necrosis is more exten- 
sive. The separation of the slough is very 
slow, and takes weeks or months. aho 

Raynaud’s Disease.) 

A form of gangrene of the fingers, which 
although uncommon is avoidable, must be 
referred to here. Operations upon the Angers 
are so frequently j>erformed by conduction 
anaesthesia, a circle of anaesthetic being injected 

507 


round the base of the finger, that ihis naciCBsiiffy 
to bear in mind that adrenalin added to the 
local anaesthetic agent may lead to disastzoua 
results. The spasm of the four digital arteiiea 
may last long enough to determine gangrene of 
the extremity of the finger. There is no need 
for the use of adrenalin, inasmuch as the 
anaesthetic may be kept in the vicinity of the 
nerve-trunks by the simple device of sur- 
rounding the base of the finger with an elastic 
band. 

Treatment.— In Raynaud’s disease ampu- 
tation is seldom called for. The superficial 
sloughs separate and the ulcers gradually heaU 
Should amputation be necessary, however, it 
may be done just above the necrotic area. 

5. Gangrene associated with Disease 
OP THE Central or Peripheral Nervous 
System 

Gangrene of this type in the limbs usually 
takes the form of limited death of tissues, and 
does not always begin in the extremities of the 
fingers or toes, ^veral factors play a part 
in bringing about the condition. Anaesthesia 
prevents the patient being apprised of nocuous 
stimuli and so deprives him of the opportunity 
of counteraction. Vaso-motor changes and 
the absence of trophic impulses help to render 
the tissues more vulnerable. The underl}ring 
nerve condition may be a hemiplegia, para- 
plegia, syringomyelia, locomotor ataxia, peri- 
pheral neuritis as in leprosy, or the complete 
traumatic severance of a nerve-trunk. Spina 
bifida, or the growth of a tumour in the 
spinal cord or peripheral nerves, also leads 
sometimes to localized gangrene of the ex- 
tremities. 

Examples of this type of gangrene are the 
bedsores on the heels of patients suffering fiom 
paraplegia and the trophic ulcers of the sole 
seen in tabes dorsalis. 

Treatment.— For the treatment of trophic 
ulcers, see Ulceration. Massive gangrene will 
require amputation. 

6. Gangrene due to Physical and 
Chemical Agents 

Gangrene due to the extremes of heat and 
cold, to strong electric currents, and to exposure r 
to the X-rays and radium is considered else- 
where (see Burns and Scalds ; Fbostbux ; 
Dermatitis, X-bay). 

Carbolic-acid gangrene must be referred M 
here, and a wamiog issued against the use ef 
a carbolic-acid dressing for the fingm mat: 
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toM, {oT a number of cases have been reported 
where it has been followed by gangrene. Of 
all applications, a carbolic fomentation is 
fraught with most danger, for here volatilisa- 
tion of the acid is prevented by a covering 
of impervious material. Even a ] -per-cent, 
solution has caused gangrene. Moist lysol or 
alcohol dressings applied to the fingers have 
also led to the same disastrous results, but 
the risk with them is not so great as with 
carbolic acid. They should all be eschewed as 
antiseptics for fingers or toes. 

When gangrene has occurred, aniiiutation 
should be done as soon as the line of demarca- 
tion appears, and imniediaUdy above it. 

7. Infective Gangrene (Gas Gangrene) 

This terrible condition had ]>aHsed beyond tin* 
purview of the older surgeons, and was not 
within the ken of the majority of the newer 
generation, when in 1914 it appi^ared again on 
the battlefields of Francis ; a useful reminder 
that preventive measures against banished 
infective diseases can never be finally dis- 
carded. 

Etiology* — The infective organisms of gas 
gangrene are the Bacillus jmfringem (B* aero-’ 
genes capsulatus, B, welchii) and the Baciilm 
eporogems {B, nialigni wdemctiis). Expt^riment 
has shown that the injection of th(.‘se micro- 
organisms alone is not sufficient to initiate the 
condition, certain contributory factors being 
necessary, viz., simultaneous infection with 
other organisms, the absence of a free supply of 
oxygen at the site of infection, gross local tissue 
injury, or greatly lowered general resistamre 
due to heBmorrhage, shock, or extreme fatigue. 
Serous cavities have a higher resistan(*e to these 
anaerobes than have the muscles. 

The glinig^l fbatures vary in difii^rent 
cases. The gangrene may be localized, it may 
be confined at fimt to a single muscle or muscle 
group, it may be a slowly spreading or a ful- 
minating process. In the last type of the dis- 
ease it is very formidable, the gangrenous pro(M»^ 
spreading from leg to umbilicus or from fore- 
arm to axilla in a few hours. Locally, the 
characteristic feature is the production of gas in 
the tissues ; the whole region is swollen, the 
•skin is red, and pain is severe. Resonance? to 
percussion may be obtained. Very soon the 
part dies ; the colour changes from brick-red to 
green and black, and blebs filled with fiuid and 
gas appear. The tissues liquefy and give forth 
an unbearable stench. The limb becomes a 
soft, liquid- and gas-exuding, foul-smelling, 


shapeless, crejiitating mass. The general symp- 
toms due to the absorption of poisonous pro- 
ducts arc extremely grave. They are pallor of 
the face with (jyanosis of the lips, a running 
feeble pulse, a primary rise of temperature to 
102M03® F. succeeded by a drop to the 
subnormal, general apathy, and vomiting of 
altered blood. If the disease be not (checked, 
death follows, due to the toxsemia. Sometimes 
a gas-gangrene septicscniia appears and lasts 
for a few weeks ; rarely a pyeemia. Both thesi? 
conditions arc fatal. 

Treatment must be undertaken without 
delay. Shock must be combated by every 
possible means. Hsemorrhage, if it be still 
pToce(?ding, must immediately be stopped. If 
the local treatment cannot be undertaken at 
once, or the general condition is too bad for the 
necessary surgical measures to be proceeded 
with, an effort should be made to procure 
sleep and the jmtient should be induced to take 
nourishment. Sodium bicarbonate and gluco-se 
(5 per cent.) should be administered by rectum 
or given by mouth. Immobilization of the 
limb is ver}- impoitant. A wet Bakin dressing 
should be applied. The local measures to be 
ado])ted depimd ui)on the clinical type assumed 
by the disease. 

When it is a slowly spreading local lesion 
the wound must be (excised anil treated by 
the Carrel-Dakin method. Incisions shoidd be 
made down to and through the deep fascia 
in the neighbouring jiarts well beyond the 
limits of spT(?ad. It is essential also to re- 
move every particle of foreign matter in the 
wound. 

Whim the disease is confim^d to a muscle or 
group of muscles, these must be excised in their 
entirety. The resulting wound is treated by 
the Carrel-Dakin method. 

When the disease is advamung, not a moment 
is to be lost. Amputation is urgently called for. 
If the blood-pressure has not already fallen too 
far, the lower extremity may be removed under 
spinal anaesthesia. In the case of the upper 
limb, or when the blood-pressure is low, gas and 
oxygmi should be the anaesthetic used. The 
operation should be performed rapidly, through 
normal tissue if possible, but it must be done 
even though the process has extended to the 
trunk, in which case the diseased area above 
the amputation has incisions made into it. A 
guillotine operation is recommended by some 
surgeons, but flaps may be fashioned. The 
essentials are that (1) the amputation be done 
rapidly, (2) that as little haemorrhage as possible 
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take place, (3) that the flaps be left widely open, 
and not a single stitch inserted, and (4) that the 
widely open wound be treated by the Carrel- 
Dakin method (nee under Wounds, Treatment 
of). Usually a se(;ond operation is necessary 
to fashion a useful stump, q ^ Pannett. 

QANQRENE OF LUNQ (see Luno, Gan- 
grene of). 

QANQRENOU8 APPENDICITIS (see 
Appendicitis). 

GANGRENOUS PANCREATITIS (see 
Pancreatitis, Acute). 

GANGRENOUS STOMATITIS (see Sto- 
matitis AND Glossitis). 

GAS GANGRENE (see Gangrene of the 
Extremities). 

GAS POISONING OF WAR, AFTER- 
EFFECTS OF, — This article deals only with 
the later symptoms and signs which may 
follow, or be alleged to follow, as a result of 
“ gassing.'' 

In estimating the truth or othcn^’isc of the 
assertion that such disabilities are due to the 
eflects of gas, attention must first be ]iaid 
to the nature of the gas to w"hi(‘h tlie sufTerer 
claims to have been exjiosed. This point 
is often difficult to ascertain ; the patient 
may be completely ignorant of its nature, and 
exposure to several kinds of gas may have 
occurred at the same time. Tn such cases the 
severe symptoms of asphyxiating or irritant 
gas may have overshadowed the apparently 
slighter but more lasting effects of a simulta- 
neous exposure to a gas such as phosgene. 

The history of the early effects is, however, 
of value. The irritant gases such as “ mus- 
tard ” and “ tear gas ” produce severe irrita- 
tion of the skin or mucous surfaces, and in the 
former case blistering of the skin and intense 
conjunctivitis will probably have occurred, 
the blistering being often associated with, or 
followed by, deep pigmentation of the skin 
surface. Phosgene gas producv^s no such 
effects upon external suHaces ; its action 
is tliat of a powerful cardiac and nervous 
depressant. 

After exposure to gas in explosive mines 
a definite and reliable history is usually 
obtainable. The harmful gases in such cases 
are carbon monoxide and nitrous fumes. Their 
imm^iate symptoms are circulatory and 
physical depression, with, in the case of nitrous 


fumes, some respiratory irritation. Tkiii 
effects are not lasting, and exrosure to thasa 
gases is unlikely to 1^ claimed as the oansa 
of late or persistent disability. 

Symiitoiiuitolon.— The symptoms which 
are likely to be ascribed by the patient to expo- 
sure to gas are cardiac, respiratory, and nsrcoos. 
The previous history of the patient with 
special reference to the system involved must 
be very carefully investigated; if in a pre- 
viously healthy man there is a definite history 
of symptoms which can be attributed to the 
effects of gas arising shortly after he has been 
so exposed, it is justifiable to lay the blame on 
the gas. 

Cironlatory lyitem.— Disordered action of the 
heart is very commonly complained of. It is 
too early to form a reliable opinion as to its 
possible duration. Prsecordial pain is very 
frequent; it is usually localized to an area 
below the left nipple, but may be much more 
extensive ; it may be constant or, as is much 
more usual, be induced by exertion or excite- 
ment. Its occurrence, especially when asso- 
ciated with skin or muscle tenderness, is to 
bo regarded as evidence that the heart-mnsde 
is distressed, but is not necessarily a sign that 
the heart is diseased. Palpitation coming on 
apparently spontaneously, or on slight exertion, 
may be cardiac in origin ; more often it is due 
to a nervous defect. Breathlessness, especi- 
ally at night, waking the patient from sleep or 
preventing sleep while l 3 dng flat, is, in these 
cases, usually a sign of cardiac distress. Dilata- 
tion of the heart may occur ; it gives rise to 
the usual signs and symptoms, but as the 
cause which has produced it has been only 
temporary in its action, its prognosis in an 
otherwise healthy heart is good. Among 
several thousand gassed patients seen by the 
writer there has been no case of fresh 
endocarditis. Localized peripheral gangrene 
occurs in a proportion of severe cases. It 
would appear reasonable to expect that 
vessels which have been damag^ by the 
effects of gas may later be more prone to 
degenerative change than healthy vessels, but 
no such case has yet been described. 

The treatment of the cardiac disabOitiet 
differs in no particular from that of corze^ 
spending disabilities due to other oautes^ 
Their prognosis in view of the non-wntinttanee 
of the exciting cause is good* 

Beq^iratory syitenu— The intense tiadisitii 
and bronchitis which result bom sralMM 
gas-poisoning are often associated witti 
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GASTRIC ULCERATION 


destruction of mucous surfaces. The resultant 
changes are slow in recovery, and a tendency 
is left to severe reaction to slight irritation. 
Serious capillary bronchitis and broncho-pneu- 
monia were especially frequent complications 
of influenza in such cases during the epidemic 
of the autumn of 1918. 

Chronic bronchitis, paroxysmal cough, and 
the development of emphysema may result 
from severe gas-poisoning. Persistent aphonia 
is not uncommon. It owes its origin to definite 
local irritative lesions, but its permanence is 
apt to be encouraged by over-treatment. If 
careful local examination fails to reveal a 
sufficient cause for its presence, treatment by 
persuasion should be carried out. 

Attacks of nocturnal dyspnoea are occasion- 
ally complained of. Some of these api)ear to be 
of the nature of true asthma and are possibly 
due to reflex stimulation from a focus of 
irritation in the upper respiratory passages 
resulting from their exposure to gas. Others, 
occurring more especially after exposure to 
phosgene, are more in the nature of cardiac 
asthma.” Treatment of the condition should 
be carried out on the usual lines, any possible 
source of irritation being searched for and dealt 
with locally. 

It has l^n shown that prolonged exposure 
to an atmosphere containing a high percentage 
of oxygen h^ produced beneficial results, but 
this method of treatment is impracticable, and 
its ultimate results are still uncertain. 

As a result of gas-poisoning and its conse- 
quent bronchitis a quiet focus of tubercle in 
the lung may be stirred into activity. In my 
experience such cases do badly. 

kervons system. — The nervous symptoms 
ascribed to gassing arc mostly subjective. 
Numbness of one or more limbs may be com- 
plained of ; headache, usually frontal or 
vertical, is common ; sleeplessness and emo- 
tional instability are often troublesome. The 
most constant symptom is a lassitude of mind 
and body, which may last for months. 

Some disorder of the eyes is often mentioned ; 
the eyes are easily fatigued, and night-blind- 
ness may be complained of. Blepharospasm 
is common ; if no local lesion to account for 
this is present, stimulating treatment, such as 
douching the eyes forcibly with cold water, 
is indicated. The use of atropine and eye- 
shades is to be discouraged. 

The man who has been severely gassed 
must be regarded as one who has survived 


the equivalent of a severe illness. His con- 
valescence may be slow, and complete recovery 
may be delayed more in one system than in 
another. The results of the changes which 
have occurred may be none the less lasting 
and none the less real because they are some- 
times indefinite. The psychical element in 
the })atient’s condition is difficult to gauge. 
His treatment is not altered because his dis- 
ability dates from a gas attack, and his prog- 
nosis'ia uniformly good. q j,. Sundell. 

QA8TRALQIA {^ee Stomach, Functional 
Disorders of). 

GASTRIC AND DUODENAL ULCERA- 
TION (Gastric and Duodenal Ulcer, Simple 
or Pe])tic Ulcer). — From the lower end of the 
ensophagus to the duodenum, at the position 
of the ampulla of VafrT, the gastro-duodcnal 
tract is subjected to the action of the gastric 
juice, and ulceration may occur in any part 
of this area. 

The ulcer is caused by a necrosis of the 
niU(*ous menibrantj which may extend more 
or less compl(*teJy through the deeper layers 
of the w'all. It is usually round or oval, with 
sharply defined edges, and may bo small or 
large, and either acute, with a relatively short 
duration of symptoms, or chronic, with a long 
history and corresponding extensive ulcerative 
changes. 

Etiology. — Dealing first with incidence, 
peptic ulcer is relatively common, and is often 
j)resent in cases regarded as simple dyspepsia 
due to hyperchlorhydria. Out of 50,000 autop- 
sicij recorded, 44 per (jent. showed gastric or 
duodenal ulceration. Surgical and post-mor- 
tem experience indicates that the peptic ulcer 
is found much more often in the duodenum 
than in the stomach. 

Statistics of incidence are, however, of some- 
what doubtful value, since those based on 
clinical observation alone must include cases 
in which the diagnosis is incorrect, accurate 
diagnosis on clinical grounds alone often being 
im|X)ssibIc. On the other hand, it must be 
n^membered that a gastro-duodeual ulcer may 
heal completely and leave no visible scar ; 
cases of this kind would be excluded from 
surgical and post-mortem statistics. 

Sex . — Moynihan states that gastric ulcer is 
twice as common in males as in females, and 
the surgical statistics of others support this 
view. On the other liand, statistics based on 
clinical observation give exactly opposite re- 
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flults. Foftt-mortem statistics demonstrate that 
the incidence in the two sexes is approximately 
equal. 

Age , — Autojxaies indicate that in both sexes 
the disease usually appears between the ages 
of 20 and 50, the age-period 20 to 30 showing 
the maximum incidence ; but clinical observa- 
tions favour the view that in females the 
maximum frequency is between 15 and 30, 
and in males between 40 and 50. 

Heredity seems to play a part in some cases. 
For example, at St. Mary’s Hospital I have met 
with gastric ulcer in three generations-grand- 
father, father, and son — in all of whom gastro- 
enterostomy was performed and an ulcer found 
at operation. 

Trauma and occupation. — Long-continued 
pressure in the epigastrium may be followed by 
gastric ulcer. Occupation-compression, su<‘li 
as occurs in shoemakers, tailors, and clerks 
{from the pressure of the desk), has been 
recorded as a cause, and the pressure from 
ill-fitting (jorsets has also been cited as a 
factor. A blow in the epigastrium may cause 
a local injury to the stomach which is followed 
by the development of a true peptic ulcer in 
the damaged area, the action of the hydro- 
chloric acid of the gastric juice playing an 
important part in the subsequent changes. 
Usually, however, local injuries to the stomach 
from esrtemal violence, provided that rupture 
has not taken place, heal up without the 
development of ulcer. 

Dietetic errors . — The peptic ulcer has not 
been shown to be caused by any special article 
of diet ; on the other hand, irregularity of 
meals, and particularly the habit of going for 
long j)eriods without food, ajipears in many 
cases to play an important role not only in 
the causation of ulcer but also in increasing 
the symptoms due to an extension of the 
ulcerating proc^ess. 

Oral sepsis is undoubtedly a moat important 
factor. Pyorrhoea and oral sepsis are extremely 
•common in gastric and duodenal ulcer, and the 
infective organisms are unquestionably pro- 
minent in the causation. Probably any septic 
condition of the mouth or naso-pharynx has a 
2)rediBposing influence, the infecting organisms 
being carried by the blood-stream to the 
stomach, or being swallowed and brought into 
direct contact with it. Recent observations 
have shown that apical dental abscesses are very 
frequently the cause of gastric and duodenal 
ulcer, and of recurrence after treatment. The 
work of Bolton has shown that in animals the 
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introduction of septic material into the stomadi 
is followed by the formation of ulcer, and the 
introduction of dysentery bacilli into the 
Stomachs of guinea-pigs has also produced 
typical perforating ulcers. 

Infections . — Infections of various kinds may 
be followed by the development of gastric or 
duodenal ulcer. Of this the well-known occur- 
rence of duodenal ulcer after large superficial 
burns is an example, the organisms absorbed 
from the infected area being responsible. 
General infections such as pysemia are some- 
times a cause of gastric ulcer, and it has also 
been described as a complication of bacillary 
dysentery. 

Tuberculous ulceration of the stomach is 
a rare lesion in tuberculosis, and, similarly, 
syphilitic ulceration very rarely occurs in 
syphilis. In these cases the ulcer is quite 
difl(Tent from the peptic ulcer under considera- 
tion here. 

Associated diseases . — Anaemia and chlorosis 
— in both which conditions hyperchlorhydria is 
common — are important predisposing causes 
in women. In peptic ulcer in men anaemia is 
a common sequel rather than a cause. Chronic 
colitis, especially mucous colitis, is often asso- 
ciated with hyperchlorhydria, and gastric ulcer 
not infrequently supervenes. Previous gastric 
disorder — e.g. gastritis — has been said to pre- 
dispose to ulcer, but the evidence is inconclu- 
sive. Arterio-sclerosis and endocarditis have 
been cited as predisposing causes; the asso- 
ciation, however, is unusual. 

Pathology*— The pathogenesis of peptic 
ulcer has given rise to many theories and ex- 
planations, and our knowledge of the subject 
is by no means complete. 

It is certain that a local necrosis of a small 
area of the gastric mucosa occurs, but whether 
this is produced by a local thrombosis of vessels, 
or by small emboli, or by the local action of 
septic organisms in the stomach contents, is 
not proved; probably one or other of these 
factors may play a part in different cases. 

The action of the hydrochloric acid and 
digestive ferments on the area of necrosis 
causes its solution, and an ulcer is thereby 
produced. 

Healing is prevented by the corrosive action 
of the gastric juice, which may enlarge the area 
of ulceration. The hydrochloric acid of the 
gastric juice plays an important but by M 
means constant part in the production of uloa. . 
Statistics show that hyperchlorhydria is pominit 
in 35-76 per cent, of cases of ulcer, aM tiiiat^ 
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in only 9 per cent, is the acidity below the 
normal. Hyperchlorhydria may, of course, be 
present without an ulcer resulting. When an 
ulcer is present, healing is not likely to take 
place unless the hydrochloric acid of the 
gastric juice is more or less completely neutral- 
ised by appropriate alkaline remedies. 

Hflemorrlmgic erosions and submucous hsBmoT- 
rhages, which occur not infrequently in appendi- 
citis, in chronic disc^ase of the heart, liver, or 
kidnev's, and in arterio-sc'lerosis, etc., do not 
lead, as a rule, to the formation of a true 
peptic ulcer ; it has been claimed, however, 
that sometimes an ulcer develops on the site 
of an erosion. This cannot be regarded as 
proved, and must, at any rate, be extremely 
rare. 

Pathological anatomy.- -The distinction 
between gastric and duodenal ul(*er def)ends 
upon their relation to the. 2 )ylonis. On the 
operating-table the pyloric vein is th(j bc‘st 
guide. 

Ninety per cent, of gastric ulcers are found 
at the pyloric end of the stoina<;h; and the 
great majority of duodenal ulcers occ\ir in its 
first portion, over 50 per cent, of them being 
within I in. of the pylorus and 20 per cent, 
involving the pyloric ring. 

With regard to position in tlie stomach, 
I>ost-mortem statistics of 793 cases (Welch) wen* 
as follows : — 

Per ce n t 


Lesser curvature . . . 

Posterior wall .... 30 

P>'lorus 12 

Anterior wall . . . . 0 

Cardia 6 

Fundus 4 

Greater curvature ... 3 


The ulcers are usually single, but in about 
8 per cent, of cases there are more than one. 

An acute ulcer is usually small, round, or 
oval in shape and punched-out in appearance. 
It is conical, the apex being towards the 
peritoneal surface of the stomach- wall. The 
chronic ulcer is of larger size, and its margins 
are shelved and indurated, and sinuous in 
outline. Its floor is generally formed either 
by the submucous or muscular layer of the 
stomach,, but in some cases may be formed by 
a pancreas which has become adherent to its 
Healing is accompanied by cicatriza- 
tion, and when the ulcer involves the pylorus 
the consequent narrowing may cause pyloric 
obstmetion and great dilatation of the stomach. 
When a large ulcer extends around the stomach 


from the lesser curvature in an annular manner 
its cicatrization may produce an hour-glass 
contraction. 

The inflammatory process may spread 
through the stomach-wall without causing 
a(?tual perforation, and perigastric or peri- 
duodenal adhesions may result and provoke 
an additional group of symptoms ; in some 
C‘as(*8 a tumour may be felt in the pyloric 
region. 

Symptomatology.— A gastric or duodenal 
ulcer may exist for a long period without giving 
rise to any noticeable symptoms until haemor- 
rhage or perforation sui)ervenes, so that both 
have often been found at post-mortem examina- 
tion when their existencie was quite unsuspected 
during life. Usually, however, definite symp- 
toms are present and show a relationship to 
food, being increased or diminished by its con- 
sum j)tion, There is generally a marked regu- 
larity in the occurrence of symirtoms, w'hich 
(•ome on at a definite iH*riod after food. 

In cases of long standing there is a history 
of attacks of some weeks’ or months’ dura- 
tion, with the intermission of varying periods 
of good health, occurring w'ith approximate 
regularity. 

J^aw is the most constant and important 
symptom. It usually comes on after the 
taking of food, and the nearer the ulcer is to 
the (!ardia the earlier will b(? its onset. In 
gastric ulcer it may be felt immediately or 
very shortly after ingestion. When it is de- 
layed from one to tw’o hours the ulcer is 
probably a prepyloric one. Slmuld it be de- 
layed for tw'o hours or more the ulc(^r is almost 
w*rtainly duodenal ; it then lasts until the 
taking of food, which usually gives relief for 
a definite jwriod. 

When ])yJ()ric stenosis or j)erigastric inflam- 
mation or, j)osHibly, sub|jhrenic abscess is 
sent, the pain bticome^ more continuous and 
the regularity of its onset in relation to food 
becomes lost. This also liappens wlien the 
ulcer has eroded the stomach-wall and bet.rome 
adherent to the pancreas or adjacent organs. 
The pain has a definite relation to the kind of 
food taken ; for example, tough meat, salads, 
pastry, and indigestible articles increase both 
its severity and its duration. Soft bland foods 
taken at frequent intervals, on the other hand, 
minimize the pain, and indeed may lead to its 
disappearance for a few days. 

In character the ;)ain is deep and ^aw^ing, 
or boring, or like a dull ache ; when perigastritis 
or periduodenitis is present it is more diffuse 
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and lancinating. It is usually referred to the 
epigastric region ; in gastric ulcer it is com- 
monly felt just below the xiphisternum, while 
in duodenal ulcer it is situated midway between 
xiphisternum and umbDicus. In gastric ulcer 
it may be referred to the left subcostal Iwrder 
in the epigastric region ; in duodenal ulcer, 
to the right subcostal border. In some cases 
the pain is also referred to the back, midway 
between the angles of the scapulae : in gastric 
ulcer somewhat to the left, and in duodenal 
ulcer a little to the right, of the mid-line of the 
back. 

Besides the above symptoms, local spasm 
set up by the irritation of an ulcer may give 
rise to sensations of pressure, aching, and 
fullness of shorter duration. When there is 
pyloric obstruction, sensations of fullness and 
of pressure and acid eructations arc usually 
complained of. 

Votniting is often absent or inconspicuous. 
In gastric ulcer it sometimes comes on shortly 
after taking food, and is caused by the local 
discomfort set up, the c*baracter of the food 
having an important influence. When the 
ulcer is near the pylorus, owing to local sf)asm 
or, possibly, actual stenosis the vomiting is 
obstructive in type and usually occjurs in the 
evening with more or less regularity, a large 
quantity (two or three pints or more) of acid 
liquid being brought u]). Vomiting directly 
after food is unusual in gastric^ ulcer. In this 
condition vomiting is seldom frequent, and a 
definite interval elajises which may be longer 
or shorter acconling to the position of the 
ulcer. In perigastritis the vomiting may be 
frequent and irregular. 

Hwnuitemesis is not an early symptom, but 
usually occurs at some i)eriod in the course 
of the disease unless special treatment is 
adopted. If the hfieiuorrhage is profuse the 
vomited blood is red or dark-red in colour and 
the vomit very acid. When the blood has 
been in the stomach for some time its haemo- 
globin becomes converted by the hydrochloric 
acid into haematin, and the vomit is acid, and 
somewhat dark in colour — ^the so-called ” coffee- 
grounds vomit.” 

It must be remembered that a copious 
haBmatemesis is a frequent complication of 
cirrhosis of the liver, gastric erosions, splenic 
anaemia, and certain toxic conditions ; but in 
these cases the vomit is seldom very acid 
and has not the appearance of coffee-grounds. 

The haemorrhage of gastric ulcer is due to 
erosion of a vessel, and recurrences are common. 


especially if food by the mouth be not with- 
held for a few days. 

The symptoms due to haemorrhage are pallor, 
faintness, dizziness, and amaurosis; collapse 
follows if the bleeding is severe. In gastric 
ulcer these symptoms are followed by haBma- 
temesis, while in duodenal ulcer vomiting may 
be absent, but much altered blood hb 
passed in the form of tarry stools (melasna). 
The haemorrhage is rarely so severe as to be 
immediately fatal ; and it can almost alwsjrs 
be controlled by rest and efficient treatment. 
If occult haemorrhage is 8us]>ected, the patient 
should be kept on a diet free from meat and 
blood-containing foods, and the faeces tested 
daily for blood. The benzidine test is one 
of the most delicate and convenient. About 
10 gr. of benzidine are dissolved in 2 c.c. 
of glacial acetic acid, and this solution is 
mixed with double the volume of hydrogen 
peroxide (B.P.). Some of the faeces are made 
into an emulsion with water, and to this in 
a white dish is added the benzidine peroxide 
solution. A marked blue colour indicates the 
presence of blood. 

Anemia of a secondary type, loss of weight, 
and general malaise are common symptoms of 
chronic ulcer, and result from malnutrition 
caused by the dyspepsia, and possibly also from 
actual loss of blood. 

Erosion of blood-vessels is a common com- 
plication of both gastric and duodenal ulcer, 
and gives rise to serious heemorrhage. 

Tenderness is usually elicited on careful pal- 
pation ; it is often localized to a spot in the 
epigastric region, and is accompanied by defi- 
nite reslstan(;e. When resistanc^e and tender- 
ness are over the right rectus muscle, obvious 
dilatation of the stomach is present, and may 
be dcmionstrated by percussion or auscultato- 
j)ercuH8ion, while if the tenderness and resist- 
ance are situated over the left rectus muscle 
dilatation of the stomach is usually absent; 
this is explained by the fact that in the former 
condition the ulcer is near the pylorus and 
gives rise to spasm of the constrictor muscle. 

A definite tumour or thickening can some- 
times be felt in the epigastric region, and may 
be due to the perigastric inflammatory changes 
set up by the ulcer, or to adhesions between 
the stomach and neighbouring organs such as 
the pancreas; in these circumstances a d^biite 
mass resembling a new growth may be feltv 
Occasionally a large chronic ulcer may hav# 
its edges and base so thickened that it beoansii 
palpable. ^ ; 
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Canstipaiwn is often present both in gastric 
and in duodenal ulcer. The temperature is 
nonnal or subnormal, except when inflam- 
matory chan^ follow a partial or com- 
plete perforation ; in such cases pyrexia is 
caused by the resulting local or general 
peritonitis. 

When j^oration occurs gradually and is 
localised oy adhesions the symptoms are in- 
definite. With a sudden perforation into the 
general peritoneal cavity, collaj)8e, faintness, 
and abdominal pain result, the tem])erature 
is subnormal, and pronounced resistance and 
abdominal tenderness are present. In a few 
hours, should the patient survive the shoc'.k of 
the perforation, the temperature rises and the 
usual symptoms of general peritonitis super- 
vene, which, in the case of a duodenal ulc^er, 
are most marked on the right side of the 
abdomen. When perforation takes ])lace into 
the lesser peritonei cavity, or when there is 
localization by adhesions — n.g, in subphreuic 
abscess — ^there are, in addition to the usual 
features of a localized peritonitis, the physical 
signs of an air-containing ca\ity in which 
fluid is present. Usually a bell-note can be 
obtained over the affected part, sometimes 
splashing can be heard on auscultation, and 
the area of dullness varies with the position 
of the patient. 

Hour-glass contraction of the stomach usually 
gives rise to pain soon after food, and freejuenr 
vomiting. On palpation much resistance and 
thickening are felt in the epigastric region. 
The condition is one which causes progressive 
emaciation, and there are no periods of £eedom 
from symptoms. The diagnosis is made by 
X-ray exaznination. 

Cardnotna developing on vker . — chronic 
ulcer, especially if it be situated near the 
pylorus, may become caremomatous. It has 
been estimated that in from 5 to 10 per cent, 
of cases ulcer is followed by growth, but the 
statistics of different observers vary greatly. 
Some American surgeons maintain that the 
development of carcinoma can be detected in 
over 50 per cent, of resected ulcers. In Great 
Britain physicians psually regard the sequence 
as rare, whffe surgeons hold that it is common. 

A chronic gastric ulcer may show great thicken- 
ing of its edges and base from inflammatory 
changes, and may be mistaken for a new 
groww ; but microscopic examination at once 
differentiates the two conditions. 

Jefurud peptic tdeer occurs, though very 
rarely, after the operation of gastro-jejunos- 
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tomy. In many of these cases the ulcer has 
involved both stomach and duodenum. 

Diagnosis. — Ulcer has to be carefully 
differentiated from other gastric conditions, 
such as chronic gastritis, new growths, and 
motor, sensory, or secretory neuroses of the 
stomach. 

Other causes of epigastric pain have to be 
carefully considered ; such are biliary colic, 
the gastric crises of tabes dorsalis, and the 
pain associated with spinal disease, e.g. 
caries. 

Other causes of vomiting must be borne in 
mind ; these include infective conditions (e.g. 
tuberculosis, in which vomiting may be a 
prominent symptom), auto-intoxication (such 
as ureemia, acidosis, and liver atrophy), and 
chemical poisons (such as arsenic) and other 
irritant or toxic substances. 

Other causes of hamatemesis^ such as the 
haemorrhagic blood conditions, cardiac, vas- 
cular, or renal disc^ase, splenic anaemia, cirrhosis 
of liver, and gastric erosions, must be distin- 
guished. 

The dia^osis between these various diseases 
and ulcer is made to a certain extent from a 
(iareful consideration of the clinical symptoms, 
but an exact diagnosis is impossible on these 
grounds alone. Th«i most valuable and exact 
aids to diagnosis are furnished by (1) the test- 
meal analysis, (2) X-ray examination, 

(1) The details of the test-meal examination 
are given in the article on Gabteic Contents, 
Examinatton of. In gastric and duodenal 
ulcer, free hydrochloric acid is usually present. 
The active hydrochloric acid is increased and 
is usually above 0-2 per cent. Mudn and 
lactic acid are generally absent. The ferment 
activity is, as a rule, much above the 
normal. 

The result serves to differentiate ulcer from 
growth of the stomach and chronic gastritis, 
and is also of value in differentiating other 
forms of vomiting such as those due to infections 
and toxemias. 

(2) The X-ray examination is made after a 
meal containing barium sulphate or bismuth 
carbonate, and by its means delay in the 
emptying of the stomach may be demonstrated 
— an evidence of pyloric obstruction. 

Excessive peristalsis and rapid emptying of 
the stomach arc seen in certain types of duo- 
denal ulcer. 

In gastric ulcer a sustained contraction of 
the circular muscle-fibres is usually provoked, 
so that at the site of the ulcer the stomach 
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ifl partially bisected by the constricting band 
of muscle. When the ulcer is situated in the 
lesser curvature a distinct incisura is shown 
on the greater curvature opposite. Direct 
evidence of an ulcer is often obtained by 
X-ray examination, the crater of the ulcer 
becoming filled with the opaque meal, which 
often appears as an outlying excrescence. 

An X-ray examination should be made in 
every case in which gastric or duodenal ulcer is 
suspected ; it is a most valuable method of 
diagnosis. {See Plate 46, Fig. 5, and Plate 47, 
Fig. 1, Vol. Ill, facing pp, 557, 562.) 

Prognosis. — When the history is of short 
duration there is a reasonable prospect of cure 
if the patient submits to a long rest and careful 
medical treatment. 

When perforation occurs, especially if general 
peritonitis is set up, the prognosis is very 
grave. Should the patient be operated upon 
within twelve hours of the rupture the mor- 
tality is 25 per cent. ; but sho^d twenty-four 
hours elapse there is very little chance of 
recovery from operation, the mortality being 
given as 95 per cent. 

Hsemateuiesis is a grave complication, but 
with very careful medical treatment it is rarely 
directly fatal. 

Cases which are not likely to be cured in a 
reasonable time by medical measures are 
usually treated surgically, and the results 
obtained in recent years have been very 
encouraging. 

The mortality from gastro-enterostomy in 
cases of peptic ulcer (excluding perforation) is 
very low, in some statistics under 1 per 
cent., and the prosj^cts of cure, or at any 
rate of complete reUef from symptoms, are 
good. 

Treatment. — When perforation has occurred 
the patient should be operated upon with the 
least possible delay. 

When, in cases of pyloric ulcer, almost com- 
plete obstruction occurs, nearly all the food 
taken by the mouth being vomited up at some 
time during the day, it is unwise to attempt 
any special medical treatment beyond that of 
Tendering the patient fit to withstand the 
operation of gastro-jejunostomy as soon as 
|)ossible; thus, antu^ptic treatment of the 
mouth, gastric lavage, and the free adminis- 
tration of normal saline by the bowel should 
be adopted for a few days as preparatory 
treatment. 

Apart from these urgent complications, it is 
advisable to submit aU oases of peptio ulcer 


to a thorough course of medioal ucl 

there is reason to believe that in a considerable 
percentage of cases actual healing of the uloer 
occurs and a good recovery is made. 

Medi<^ Should the condition of 

the patient admit, the first consideration is to 
remove any source of oral sepsis. Carious 
stumps should be extracted and an X-ray 
examination made of the teeth ; those showing 
marked signs of septic changes round them 
should be removed. Suitable antiseptio treat- 
ment of the remaining teeth and the use of an 
autogenous parodontal vaccine are advisable. 
Absolute rest in bed should be enforced. Local 
applications to the epigastrium in the form of 
|)oultices, antiphlogistine, ice, etc., may be used 
if the pain is severe. When there has been 
frequent vomiting or haBmatemesis, it is advis- 
able to withhold food by the mouth for four 
or five Aekys, and to give rectal feeding every 
six hours. Suitable nutrient enemata are : 

Somatose ^ss. 

Glucose 3vi- 

Normal saline 

Glucose 5^- 

Yolks of two eggs. 

Salt gr. viii. 

Peptonized milk 

Normal saline, 16 or 20 oz., given every eight 
hours, probably answers equally well. A few 
tcaspoonfuls of hot water may be sipped if 
thirst is severe. After the period of rectal 
feeding, the diet advised by I^nhartz may be 
given : it consists of 8 oz. of milk mixed with 
one egg for the first twenty-four hours ; then 
4 oz. of milk and one egg are added daily until 
two pints of milk are given. Afterwards a 
little scraped raw meat can be given and, 
later, boil^ rice, pounded fish or chicken, the 
number of eggs being reduced. It is advan- 
tageous to use citra^ milk in this dietary. 
In place of the Lenhartz diet, citrated or 
peptonized milk to which has been added 
sodium bicarbonate 1 dr. to the pint may be 
given ; this may be supplemented by malted 
milk, plasmon, or beaten-up eggs. 

In cases of chronic ulceration in which the 
symptoms do not call for a course of treat- 
ment so rigorous as the above, the patient 
should be put on a liquid diet. Citiat^ milk 
in which eggs are beaten up, Benger’s food, or 
custard may be given. About 6 oz. of li(|Qid 
should be taken every two hours, and, if 
tolerated, milk puddings and pounded 
may then be added. ' . , 
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The following mixture should be ordered ; — 

Bifinu carb. gr. xx. 
carb. gr. x. 

Sod, bicarb, gr. lx. 

Sp. ohlorof. n(x. 

Glyccr. acid, carbol. T1|x. 

Aq. mentb. pip. ad §i. 

T.d.B. 

Sn^oal treatment is indicated (1) for j^r- 
foratioD, (2) when definite pyloric obstruction 
exists, (3) in cases in which there have been 
repeated attacks of hsemateznesis, (4) in cases 
of chronic ulcer in which medical treatment 
has failed to give permanent relief. 

In hflBmatemesis it is not advisable to ope- 
rate until the patient has recovered sufficiently 
from the last hsemorrhage to withstand the 
shock of the ojieration. If the haemorrhage 
has been very severe it is wise to give a liberal 
transfusion of blood before operating, since 
this not only diminishes the risk from the 
opemtion but permits its being done at an 
earlier date. 

The operation usually performed for peptic 
ulcer is that of g(istr(hjejuru>8ton% which is 
generally followed by disapjiearance of symp- 
toms and by healing of the tilcer. It is usually 
combined with local surreal treatment of the 
ulcer, such as cauterization, or <*xcisioii by a 
partial gastrectomy^ sinc(‘ in this way the jKissible 
development of carcinoma on the site of the 
ulcer is prevented. 

The surgical treatment of gastric and duo- 
denal ulcer has givcm brilliant results, and the 
mortality from the operation is very low. 

It cannot be urged too strongly that ojiera- 
tive treatment should not be adopted until the 
existence of an ulcer has been demonstrattHl by 
the diagnostic methods described, for it is in 
cases in which an actual ulc(.>r is found that the 
TCBults are «o beneficial. ^ jj 

QA8TRIO OATARRH {see Gastritis). 

QA8TRIO CONTENTS, EXAM IN AT ION 

OF.^A careful examination of the gastric 
contents after a test meal is required in all 
cases presenting persistent gastric symptoms 
which do not yield to medical treatment, since 
by this means the diagnosis can be placed on 
a surer basis and the correct course of treat- 
ment more clearly indicated. The diagnosis, 
however, should not rest on the result of the 
teet-meal examination alone. In every case, 
at the outset, the most careful investigation 
ahould be made into the clinical history, 


symptoms, and physical signs, and this should 
be sujiplcmented by an examination of the 
gastric contents after a test meal, and usually 
also by a series of X-ray examinations of the 
gastro-intestinal tract. 

The t(^.st-meal result will indicate which of 
the alternative clinical diagnoses is the cor- 
rect one, and the X-ray examination will 
give further information, brom the mechanical 
changes in the size, shape, and motor func- 
tions of the stomach, as to the exact patho- 
logi(*al condition present. 

It cannot be too strongly urged that when- 
ever an operation is to be performed for symp- 
toms referable to the stomach a jireliininary 
examination of the gastric contents on chemical 
lines should, if possible, be made, since in many 
cases this will not only guide the surgeon 
the probable diagnosis, but will often suggest 
to him the best course of procedure after the 
abdomen is o^iened, and whether a gastro- 
enterostomy is likely to be of benefit. In 
airute perforative lesions of the stomach and 
duodenum, however, previous investigations 
are quite out of the question, since immediate 
o})eration is imiierative. 

The composition of the gastric contents after 
a test meal varies according to the pathological 
condition of the stomach, and a particular 
disc^ase is associated with a gastric content of 
a definite tyjie. 

For example, in a case in which there have 
been persistent gastric symptoms for many 
months, with loss of weight and anaemia, and 
a localized resistance or possibly a tumour is 
felt in the epigastric region, the gastric analysis 
will usually enable a diifiMential diagnosis to 
be made between new growth and chronic ulcer 
of the stomach, and furnish valuable informa- 
tion as to prognosis and treatment 

Similarly, in a case presenting chronic dys- 
peptic symjitoms with dilatation of the stomach, 
the test-meal examination serves to distinguish 
between clirouic gastritis and gastric ulcer and 
to indicate the line of treatment to be adopted. 

1 . How the **gaitric contents*’ we 
obtained. — ^Analyses of vomit do not give 
satisfactory results as to the condition of the 
gastric contents, since much admixed saliva is 
present, and vomiting is likely to occur at a 
time when much fermentation has been taking 
place, so that the percentage of organic acids 
and of other products of fermentation is likely 
to be abnormally high and misleading. 

When a case comes under treatment it is 
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well for the patient to rest in bed for a day 
or two on a reetricted and light diet, no medi- 
cines being given, so that any temporary dila- 
tation of the stomach may be reduced. Usually 
it is unnecessary for the stomach to be washed 
out before giving th(^ test Jiieal, but in cases 
where great dilatation is present it is advisable 
to wash it out with water and completely 
empty it on the day before the test meal is 
given. 

The most suitable and palatable test meal 
is pints of weak tea with a little milk and 
sugar to taste and a round of thin buttered 
toast. 

In place of this may be given a gruel test 
meal, made by mixing three tablespoonfuls of 
oatmeal with 3 ])ints of water, the mixture 
being slowly boiled down to puits and 
strained through muslin. The gruel should 
be taken warm, and salt added to taste if 
desired. 

It is important that a test meal should not 
contain substances which will interfere with 
the subsequent analysis, and on this ac- 
count meat, fish, egg, or much milk is to be 
avoided. 

For an ordinary examination the tea-and- 
toast meal is the most convenient. For a 
fractional test meal, gruel is preferable. 

The test meal is b^t given in the morning 
before any other food is taken, and withdrawn 
after an interval of an hour. 

It is most important that there should be no 
dilution w'ith water in the withdrawal of the 
gastric contents, since this would vitiate the 
analytical results. 

The patient should sit upright in bed or in 
a chair, the head not being thrown back. The 
mouth should be widely opened and a soft 
stomach-tube which has been lubricated with 
oil or a little glycerin is pass(‘d down the 
pharynx and oesophagus to the stomach. The 
tube is licld in the right hand of the operator 
and is guided along the posterior wall of the 
pharynx by liis left forefinger. Attached to 
the soft stomach-tube should be about 3 ft. 
of indiarubber tubing, from the end of which 
the air is withdrawn by suction with an ordi- 
nary glass syringe. In this way siphon action 
is started and the gastric contents will flow 
gently out on removal of the syringe. 

The stomach should be emptied as far as 
possible, and the quantity with^awn measured 
and reserved for analysis. Usually 4-fl oz. are 
obtained, but in cases of pyloric obstruction 
^.he quantity is considerably greater. 


IL General ezamination of dM gaeirk 

contante.'—A portion is taken and allowed to 
settle, the deposit being examined microscopio- 
ally. In addition to the starch granules present 
in the test meal, bacteria such as saroinsB, long 
bacilli, or yeast cells may be found. Bed 
blood-corpuscles should be looked for. Epithe- 
lial (udls are commonly present, and are espe- 
cially numerous when gastric carcinoma is 
present. 

The remainder of the gastric contents is 
examined as to consistence, odour, colour, etc. 

In gastritis or carcinoma the contents are 
viscid from the large quantity of mucus pre- 
sent. A sour acrid smell indicates the presence 
of organic acids and fermentative changes. 

The gastri(; contents are then Altered, and the 
filtrate used for the subsequent tests. 

In the case of the tea test meal the filtrate 
is straw-coloured ; with the gruel meal it is 
colourless. Should bile or blood be present 
the colour will be affected. 

Bile may be tested for by the iodine test, 
and blood by the guaiacum and ozonic ether 
test or by the spectroscope, 

III. Special chemical examination. 

1. Free hydroohloric add. — The best qualita- 
tive test for this is OUnzberg's, About 2 gr. 
of vanillin and 4 gr. of phloroglucin are placed 
in a porcelain evaporating dish and 1 c.g. of 
alcohol is added tjo dissolve them ; about 2 c.c. 
of the filtered gastric contents are added, and 
the dish is placed on the water-bath till its 
contents are nearly dry. A brilliant scarlet- 
red colour is produced if free hydroohloric acid 
is present 

l)i-methyl-amido-azo-benzene in 1-per-cent, 
solution in alcohol may be used {Topfer'a test), 
A drop of this solution added to a few drops 
of the gastric contents gives a x^ink-red colour 
if free HCl Is present. 

The test may be used quantitatively. Thus, 
if to 10 c.c. of the filtered gastric contents are 
added two or three drops of the reagent, a 
X)ink-rcd colour is produced. If now deci- 
normal caustic soda solution is run in from a 
burette until the red colour just disappears, 
the quantity added is a measure of the free 
hydrochloric acid present. 

Where much organic acid is present a red 
coloration may be given by Tdpfer’s test, so 
that, though commonly used in the determina- 
tion of free hydrochloric acid, the reaction 
not one of great accuracy. 

Cong<Hred test paper is turned blue by kit 
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fajdzochloric acid and is a convenient test, 
llie xeaetion is, however, given where much 
organic acid is present, and is therefore not 
ve^ reliable. 

Too much importance should not be attached 
to the presence or absence of free hydrochloric 
add in the gastric contents. Protein in the 
form of albumin, albumose, or peptone is 
slwBiyB present in the gastric contents, and 
combines with the free hydrochloric acid 
secreted by the stomach, forming protein- 
combined hydrochloric acid ; also some of the 
free HCl may be combined with nitrogenous 
or^nio bases which are produced in digestion. 

The hydrochloric acid which is free, together 
with that which in the process of digestion has 
combined with protein and nitrogenous organic 
bases, is the physiologically active hydro- 
chloric acid and may conveniently be termed 
“ active hydrochloric acid,’* This active hydro- 
chloric acid is by far the most important 
estimation in the test-meal analysis, and it is 
essential that an accurate method of deter- 
mining it should be adopted. 

2. Determination of the active hydrochloric 
add. — In the gastric contents hydrochloric? 
acid is present in three forma : 

('(1) Free hydrochloric acid. 

(2) Hydrochloric acid combined with 
protein and nitrogenous organic 
bases. 


Active 

Ha 


(3) Hydrochloric acid combined with 
inorganic bases, c.g. sodium 
chloride. 

It is the accurate estimation of (1) and (2) 
which, as I have said, is all-important. 

The usual methods of titration with caustic 
soda solution, using dificrent indicators, are in 
my experience unreliable and of insufficient 
accuracy. 

The following method is very accurate and 
easy of performance: 10 c.c. of the filtered 
gaiE^G contents are placed in each of two 
porcelain evaporating dishes, A and B. To A 
is added some pure sodium carbonate in ex- 
cess. The two ffishes arc placed on the water- 
bath and the contents evaporated to dryness. 
The dishes are now gently ignited until the 
contents are completely charred. When they 
are cold, about 60 c.c. of water are added to 
each dish, also 10 c.c. of pure nitric acid and 
5 c.c. of a 5-per-Gent. solution of iron alum. 
The contents are well stirred, and 30 c.c. of 
decinoxmal silver nitrate solution are added to 
each. A decinormal solution of ammonium 
sulphocyanide solution is run from a burette 


into each dish until a permanent pink colour 
remains. 

The difference between the amount of silver 
nitrate solution taken (30 c.o.) and the number 
of cubic centimetres of ammonium sulpho- 
oyanide solution used corresponds to the quan- 
tity of hydrochloric acid present, expressed in 
terms of cubic centimetres of a decinormal 
solution. 

The amount of hydrochloric acid found in 
dish A corresponds to the free hydrochloric 
acid (1) -h the hydrochloric acid combined 
with protein and nitrogenous organic bases 
(2) + the hydrochloric acid combined with 
inorganic bases (3), since the addition of sodium 
carbonate before ignition fixes all the hydro- 
chloric acid. 

In dish B ignition drives off the free HCl (1) 
and the HCl combined with protein and nitro- 
genous organic bases (2), so that the hydro- 
chloric acid actually found is that combined 
with inorganic basc*.s (3). 

The difference between the results of A and 
B, therefore, mves the amount of free HCl 
and HCl combined with protein and nitro- 
genous organic bases — ^that is, the active hydra- 
cldcric acid. If this figure is x c.c., the quantity 
of active hydrochloric acid in 100 c.c. of gastric 

contents is , ^ ^ 

a? X 10 X 0 00365 grm., 

which gives the percentage of active hydro- 
chloric acid present. 

The normal j)ercentage of hydrochloric acid 
is between 0-1 per cent, and 0*2 per cent. ; 
usually it is about 0*15 per cent. 

3. Total acidity. — This is determined by 
taking 10 c.c. of the filtered gastric contents, 
diluting with about five times the quantity of 
distilled water, and, after adding a few drops 
of phenolphthalein solution as indicator, a 
decinormal solution of barium hydrate is added 
until a permanent pink colour is produced. 

The total acidity is calculated in terms of 
hydrochloric acid, and is normally between 
0-1 and 0-2 i)er cent. 

Before the titration is performed the gastric 
content should be warmed and a current of 
air passed through it for two or three minutes 
to drive off any dissolved carbonic acid which 
would affect the accuracy of the titration. 

Iq barium hydrate standard solution gives 
more accurate results than ^ sodium hydrate, 

though the latter is often used. 

4. Organic acids. — Of these, lactic acid is the 
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chief. It is tested for by adding to the filtered 
gastric contents some Uffelmann^a reagent (the 
purple-coloured liquid obtained by mixing weak 
solutions of ferric chloride and carbolic acid). 
A yellow coloration is produced. 

The quantity of organic acids present is 
given by the difference in percentage between 
the total acidity and the active hydrochloric 
• acid results. 

5. Mucin is tested for by adding 2-per>cent. 
solution of acetic acid to the gastric contents, 
when a white precipitate is produced. 

6 . Sulphocyanides are shown to be present 
by the red colour resulting when a few drops 
of ferric chloride solution are added. The 
colour is not affected by hydrochloric acid, 
but is destroyed by mercuric chloride solution. 

Sulphocyanides come from the saliva and, if 
present in distinct amount, discount the pre- 
sence of mucin which may come from the same 
source. 

7. Ferment activity. — This is a most valuable 
guide, and should always form part of the 
examination of the gastric contents. The most 
convenient and accurate method of deter- 
mining this is by estimating the rennin present. 
It has been found that this gives an accurate 
measure of the pepsin and pej) 8 inogen present. 
Five cubic centimetres of fresh unboiled milk 
are placed in each of a series of 10 test-tubes, 
f in. in diameter. The tubes are placed in a 
water-bath at 40° C., and quantities of the fil- 
tered gastric contents, 0*01 o.o., 0*05 c.c., 01 c.c., 
016 c.c., 0-2 c.c., 0-25 c.c., 0-3 c.c., 0*4 c.c., 
0-6 O.C., 0*6 c.c,, are added respectively to each 
and mixed. 

In half an horn the tubes are taken out of 
the bath and inverted. In those in which 
coagulation has taken place the contents re- 
main in the tubes, in the others they fiow out. 

In normal gastric contents 0*2 c.c. is the 
minimum amount which causes coagulation. 

If X c.c. are required, the ferment activity is 
0*2 

represented by -- times the normal. 

X 

Condutiont to be drawn, 1. Gastric and 
Aaodenal ulcer, — Free HCl is usually present. 
The active HCl is increased and is commonly 
above 0-2 per cent. Mucin and lactic acid are 
generally absent. The ferment activity is, as 
a rule, much above the normal. 

• * 2 . Hyperchlorhydria, — The results are similar 
to^those of gastric and duodenal ulcer, so that 
the clinical and X-ray examinations are neces- 
sary for differential ^agnosis. 


3. Gastric carcinoma.— Free BCL is almosl ^ 
always absent, and the active HCl is mnoli 
below normal, usually less than 0*1 per cent. 
Lactic acid and mucin are commonly present. 
The ferment activity is much below noxmaL 
Lactic acid is generally present, and in cases of 
pyloric carcinoma the organic acids may be 
high so that the total aci£ty is above normal, 
but in these cases the active HCl is usually 
much diminished. 

4. Chronic gastritis is associated with absence 
of free HCl, diminution of active HCl, and low 
ferment activity. Mucin and lactic acid are 
often present. The results resemble those of 
gastric carcinoma, and the clinical and X-ra^ 
examinations servo to differentiate the condi- 
tions. 

5 . Chlorosis is usually associated with hyper- 
chlorhydria. 

6 . Gastralgia and neurasthenia with gastric 
symptoms generally give normal results after 
test-meal examination, but hyperchlorhydria 
may be present. 

7. In atonic dilatation of the stomach the 
results are usually rather below the nor- 
mal as regards active HCl and ferment ac- 
tivity. 

8 . Mucous colitis is frequently associated with 
an increase in active HCl and ferment ac- 
tivity, 

. 9. Cholelithiasis is often associated with 
chronic gastritis, and the test-meal results 
correspond to that condition. Sometimes, 
however, hyperchlorhydria occurs. 

10. Cirrhosis of the liver usually gives rwults 
corresponding to those of chronic gastritis. 

11 . Pernicious anosmia and achylia gastrica 
show absence of free HCl and a great ^minu- 
tion of active HCl. The ferment activity is 
almost entirely absent. 

12 . In cases where there is a communication 
between the stomach and transverse colon the : 
primary lesion present is generally a carcinoma ^ 
of the stomach or the colon. In the former case • 
the test-meal analysis will show the characters ; 
of gastric carcinoma, in the latter it will be ( 
approximately normal. In both, however, the ^ 
test for stercobilin will be positive. If to ^ 3 
filtered gastric contents a solution of zino < 
chloride in ammonia and alcohol is added, a ^ 
well-marked fluorescent liquid is obtained 
showing the presence of stercobilin. 

Tbe fractiimal Ow 

last few years investigations of the gaslaili ; 
contents after a gruel test-meal of 1 fbll 
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have been made by withdrawing small quanti- 
ties every quarter of an hour and analysing 
them. 

A soft rubber tube of diameter equal to that 
of No. 6 or No. 8 soft catheter is used, and 
attached to it is a small oval metal bulb con- 
taining numerous perforations. The bulb and 
rtion of the tube are swallowed so that th<' 
lb enters the stomach cavity. 

Small quantities of the gastric, contents arti 
• withdrawn at the required intervals by means 
of a record s 3 rTinge. 

Analyses arc made of the specimens obtained 
and a curve of the results is plotted. The 
method gives a sharp d(‘.tcrmination of tlie time 
of empt 3 dng of the stomach, w'hicli is indicated 
by the disappearance of starcli from the gastric 
contents. 

At present it would be j^rernature to draw 
any conclusions as to tlie advantages in diag- 
nosis gained by this method of examination, 
but there is no doubt tliat it w'ill disclose much 
information concerning the normal processes 
of digestion. It is probable also that it will 
yield further knowledge of the composition of 
the gastric contents in pathological conditions 
of the stomach. jj willcox. 

OA8TRIC CRISES OF TABES (nea 
Stomach, FuNCXiONAL Disoroebs of). 

OA8TRIC DILATATION (see Stomach, 
Functional Disobuebs of). 

QA8TRIO JUICE, ABNORMAL 8E- 
ORETION OF {sae Stomach, Func- 
tional Disorders of). 

QA8TRIO LAVAQE (see Gastritis, Acute ; 
Gastritis, Chronk’). 

QA8TRIO MOTILITY, DISORDERS 

OF (see Stomach, Functional Dik- 
ORDEKS of). 

®A®TRITI8, acute (fi?//?. Acute Gastric 
Catarrh). — An acute inflammation of tlie gas- 
tric mucosa accompanied by symiitoms of 
local and perhaps also of constitutional dis- 
turbance. It occurs at all ages. 

Acute gastritis may be primary, being caused 
by some error in diet or some physical con- 
dition such as chill, fatigue, debility, or nervous 
exhaustion. But the afiection is very com- 
monly secofhdary in origin, being a sjinjitom 
and part of the symptom-complex of some 
more important disuse. Thus, it may be due 


(1) Irritant poisoning, such as that aris- 
ing from the mineral acids, caustic 
alkalis, arsenic, and phosphorus. 

(2) Tlie toxfismia of some infectious dis- 
ease, such as influenza, smallpox, or 
scarlet fever ; in these it ajipears as 
an early symptom. 

(3) Ba(;teria 1 ‘ f oo<l-poisoning — so-called 

ptomaine poisoning,” in which a 
gastritis and usually also an entero- 
colitis are set up by the contamina- 
tion of foods by certain pathogenic 
bacteria. 

(4) Some other abdominal disease, for 
oxamjile gastric ulcer, appendicitis, 
renal or biliary colic, cirrliosis or 
some other disease of the liver. 

(5) Auto-intoxications, such as uraBmia, 
or the vomiting associated with 
various types of acid intoxi (nation, 
such as recurrent vomiting in children. 

(6) Some disease of the nervous system, 
e.g. the gastritis associated with the 
gastric crises of tabes dorsalis. 

The conditions to which acute gastritis is 
secondary are considered in the articles on 
tliose subjects. Here we are concerned with 
Iiriiriary acute gastritis only. 

It is important that a thorough examina- 
tion of every system should be made in all 
cases; and primarj" acute gastritis should 
never be diagnosed until all possible causes of 
secondary gastritis have been excluded. 

Etiology. — Primary aciit<> gastritis is a 
common afloction of young children, some food 
which the stomacli cannot digest acting as an 
irritant and causing acute gastric symptoms. 

In adults food is a common cause : thus a 
large indigestible meal may cause gastritis in 
a person of normal digestion ; or in a jiatient 
with a delicat(^ digestion, ordinary articles 
of diet may have an irritant eflect on the 
stomach — for tliis reason convalesifents from 
aimte diseases require careful and graduated 
dieting. 

Foodstuffs vary much in their digestibility, 
and indigestible articles, sucli as jiork, salmon, 
lobster, mackerel, etc., may give rise to acute 
gastric catarrh in healthy persons. 

General diseases, such as malaria, gout, and 
rheumatism, jiredisiiose to attacks. i 

Alcohol, tobacco, and narcotic drugsXare 
common causes. Attention has been called 
by Dr. John Freeman to the susceptibility of 
certain individuals to toxic effects as a con- 
sequence of the taking of particular foods ; 
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to these oases the term toxic idiopathy has 
been applied. Thus, in some persons, rabbit, 
horseflesh, eggs, or even honey may set up 
symptoms of acute gastritis an(i constitutional 
disturbance. These articles must, of course, 
always be avoided by susceptible individuals. 

Symptomatology. — There is usually dis- 
comfort with a sense of distension and full- 
ness in the epigastrium, and in some cases 
there may be acute pain. Anorexia, salivation, 
nausea, acid eructations, pyrosis, and vomiting 
commonly occur. The tongue is much furred, 
and usually dryish and indcmted by the teeth ; 
this symptom is associated with foul breath. 
Heartburn and pain round the heart may be 
present. Gcn(jral prostration and malaise are 
accomj)anicd often by vertigo, and also by 
headache, which may be frontal, temporal, or 
occipital in position, and perhaps of a hammer- 
ing character. Constipation is usual, except 
in cases such as food poisoning associated with 
enteritis, when diarrhoea occurs. In adults 
there is usually no fever ; indeed, it may be 
taken as an axiom that if gastritis is associated 
in an adult with fever lasting some days the 
stomach condition is certainly secondary. 

Cases have been described associated with 
herpes and fever, but in these some general 
infection is the j)rimary cause and the gastritis 
is secondary. In children, however, simple 
gastritis is not uncommonly accompanied by 
a rise of temperature. 

In some cases the sclcrotics may be icteric, 
and deflnite jaundice may develop later. 

The vomit usually contains jnuch mucus and 
is acid, but free hydrochloric acid, which may 
be shown by the blue coloration of cougo-red 
paper, is generally absent. 

Examination of the abdomen usually shows 
some general tenderness in the epigastrium, 
but this is not localised to one spot, and no 
tumour or local thickening is to be felt on pal- 
pation. Percussion or auscultato-percusaion 
may reveal great dilatation in certain cases, 
and splashing may be obtained. Dilatation is, 
however, the exception rather than the rule. 

INagnosii. — The nature of the affection is 
indicated by the acute onset of characteristic 
syinptoijis traceable to a definite etiological 
factor, the progress of the case, and the careful 
exclusion of all possible causes of secondary 
gastritis or other ^seases which could give rise 
to the symptoms. 

Prognotis. — Primary acute gastritis usually 
responds readily to treatment, and the S 3 rmp- 
toms quickly clear up. 


Treatment. — ^Removal of the iiritatbgeea*;' ; 
tents of the stomach is the first conskLeimtian. ^ 
This is usually effected by the vomiting aaao* 
elated with the complaint, and assistance may 
be given by the dnnking of warm water to 
which bicarbonate of soda (30 gr. to the pint) 
has been added. 

In cases in which there is evidence of dilated 
stomach, or where the vomiting is very per* 
sistent, gastric lavage is indicated. This should 
be applied by the passage of a soft stomach-^ 
tube to which rubber tubing (about 3 ft. in 
length) with funnel is attached. The stomach 
can then be washed out by siphonage with a 
warm solution of bicarbonate of so<& (30 gr. 
to the pint), and should afterwards be emptM. 

Best in bed is essential, and food should not 
be given by the mouth until the symptoms of 
gastric irritation have subsided. Sips of hot 
water or the sucking of small pieces of ice may 
be allowed to allay thirst. 

If vomitmg persists after these measures, it 
is well to give the stomach complete rest and to 
adopt reoW feeding. The bowel is emptied by 
means of a simple enema and washed out with 
normal saline solution. Then 15 oz. of normal 
saline containing 2 per cent, of glucose are 
slowly given per rectum by means of a soft 
rubber catheter and funnel every four hours 
during the day, no food being given by the 
mouth. 

Local applications in the epigastric region, 
such as mustard leaves, mustard poultices, 
fomentations, or the icebag, are helpful. When 
food can be taken by the mouth, albumen- 
water containing 4 per cent, lactose, or normal 
saline, or citrated milk (2 gr. of citrate of soda 
to each ounce of milk) diluted with double the 
quantity of water or Vichy water, may be 
allowtxl during the first day or two. 

It is important that the urine be tested for 
acetone. If this is present it is advisable to 
give bicarbonate of soda in full doses by the 
mouth, e.g. 30 gr. every two hours in a little 
soda water ; it may also be added (1 dr. to 
the pint) to the rectal feeds. 

Medicinal treatment. — Usually the above 
treatment suffices, but when the gastric irrita- 
tion continues the following mixture may^be 
given every three hours : — 

I^ Bism. oarb. gr. xx. 

Mag. oarb. gr. x. 

Sod. bicarb, gr. zxx. 

Aoid. hydrooyan. diL UliiL 

MooiL trag. 3i. ^ ^ 

Aq. mentfai. pip. ad 



GASTRITIS, CHRONIC 


When there is much pain, 10 min. of liq. mor- 
phinflB mnr. may be added to each dose, or 
a hypodermic of morphine (i given. 

If the vomiting is very persistent and does 
not respond to the foregoing treatment, 
oerinm oxalate (3 gr.) may be added to the 
bismuth prescription. 

It is import^t that intestinal elimination 
should secured by the administration of an 
appropriate purgative such as calomel (1 or 
2 grains) at night, followed by a saline aperient 
in the morning. 

Diet. — ^When the stomach can retain food 
the lightest diet should be given at first, such 
as citrated milk diluted with an equal quan- 
tity of barley water or chicken broth ; gradu- 
ally milk puddings, soups, fish, and pounded 
chicken may aftowards be allowed. When 
convalescence is established, it is important 
that the greatest care be observed with regard 
to diet in order that a recurrence of the illness 
may be avoided. 

In secondary acute gastritis, besides the 
appropriate treatment of the causal condition, 
measures such as those here described for 
primary acute gastritis may be adoj)ted with 
advantage. ^ ^ jj 

QA8TRITI8| CHRONIC. — A chronic ca- 
tarrhal inflammation of the niue.ous membrane 
of the stomach, resulting in changes in the 
gastric secretion and motor power with dis- 
turbance of digestion. 

Chronic gastritis may be primary^ when the 
gastric inflammation is the sole cause of the 
symptoms. It is important to remember, how- 
ever, that in a large number of cases it is 
saeondorg. Thus secondary chronic gastritis 
may be due to — 

(1) Some organic disease of the stomach, 
e.g, new growth or chronic ulcer. 

(2) Some other abdominal disease, e.g. 
gall-stones, cholecystitis, chronic ap- 
pendicitis, liver or pancreatic disease, 
colitis. 

(3) Conditions of portal congestion caus- 
ing engorgement of the gastric 
mucoi^, e.g. cirrhosis of the liver, 
chronic heart and lung diseases. 

(4) (^onic poisoning, such as occurred, 
in aeroplane workers from tetra- 
chlorethane vapour, among muni- 
tion-workers from trinitrotoluene and 
other toxic substances ; also chronio 
poisoning from arsenic, phosphorus, 
etc. 


(5) Auto-intoxications, such as the gas- 
tritis associated with chronio renal 
disease, diabetes, acid intoxications, 
etc. 

(5) Nervous diseases, e.g. (a) intracranial 
lesions such as tumour, chronic 
meningitis, etc., ^ving rise to head- 
ache, optic neuritis, and vomiting; 
(b) the gastric crises associated with 
tabes dorsalis, in which the symp- 
toms are often accompanied by some 
chronic gastritis. 

It is important that a thorough examination 
of every sjTiiptom be carefully made in all 
cases. l*rimary chronic gastritis should never 
be diagnosed until all possible causes of the 
secondary form of the affection have been 
excluded. 

In the present article we need not further 
consider secondary chronic gastritis ; for this 
the articles on the antecedent conditions should 
be consulted. 

Etiology* — The causes of primary chronio 
gastritis may be thus classifled ; 

1. Dietetic. — The habitual taking of unsuit- 
able foods, such as indigestible articles contain- 
ing a high proportion of fat, an excess of starchy 
foods, or the immoderate consuinj)tion of tea 
and coffee, are common causes. 

Perhaps the most frequent predisposing 
cause is irregularity of meals ; the jmtient has 
gone too long without food, and then perhaps 
taken starchy foods which are not digested in 
the stomach. Imperfect mastication dae to 
defective tet^th is often at fault. Also, the 
custom which prevails among those engaged 
in business of taking hurried meals followed 
by an immediate resumption of work, gives 
the stomach no opportunity for digestion. 
Habitual consumption of meals too large for 
the stomach to digest is an obvious cause, but 
in these days of privation is not met with so 
often as formerly. 

The consumption of alcohol is an import- 
ant cause ; persons who habituaUy exceed are 
constantly subject to chronic gastritis. The 
taking of alcohol on an empty stomach and the 
custom of having drinks ” at all times with 
acquaintances frequently lead to chronic gas- 
tritis, as do excessive smoking or chewing of 
tobacco, and the habitual taking of opium and 
other narcotic drugs. 

2. Constitational causes.— Gastritis is one of 
the commonest early symptoms of anemia, 
which may be due to physiological conditions 
such as the chlorosis occurring in young women, 
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or m&y be the commencement of a grave 
primary aniemia of pernicious type. 

3. Among the common causes are infective 
conditions associated with the continued inges- 
tion of some septic or toxic matter. Examples 
are pyorrhoea and septic conditions of the 
mouth or naso-pharynx, unhealthy tonsils, 
adenoids, and suppuration of the maxillary 
antra or sinuses communicating with the nasal 
passages. 

4. Nenrasthenia induced by worry and over- 
work often acts as a predisponent. 

Pathology. — Two forms are met with — (1) 
the productive or hypertrophic, and (2) the 
atrophic. 

(1) The hypertrophic form is the commoner. 
In this the stomach is enlarged, except in the 
cirrhotic variety, in which there is shrinkage. 
Much thick greyish mucus, which may be blood- 
stained, is found adherent to the mucous mem- 
brane. The stomach wall is thickened and of 
a greyish or gre 3 dsh-red colour, reddish patches 
being often found in the pyloric portion, due 
to local congestion of the vessels. Small 
hcemorrhages may be present, and in old- 
standing cases there may be some pigmentation 
due to heemorrhagic extravasation. Small ero- 
sions are not uncommon and may give rise to 
minute superficial ulcers due to inflammatory 
hyperplasia of the lymph-follicles, with subse- 
quent degeneration. The existence of these 
lesions explains the haamatemesis which occurs 
in cases of this disease. The mucous mem- 
brane of the stomach, by its general thickening, 
may have in places an extremely wrinkled and 
mamillated appearance. 

(2) Atrophic form. — The wall of the stomach 
is thinned, the mucous membrane being pale, 
thin, and smooth. There is also pronounced 
atroj)hy of the secretory glands, so that 
only a thin membrane covers the muscularis 
mucosa and muscular layers, which may be 
toughened by fibrosis. 

Symptoma. — Usually with a lack of appe- 
tite there is a sense of oppression and dis- 
comfort after meals, which may amount to 
actual pain, and is referred to the epigastric 
region, or sometimes to the preocordium, caus- 
ing the sensation of heartburn. A disagreeable 
taste in the mouth is often present, and the 
tongue may be furred and its margin reddened, 
and indented at the edges by the teeth. 

Marked gastric flatulence with eructations 
of gas is the rule. Nausea with perhaps retch- 
ing* pyrosis (waterbrash), and vomiting are 
common. The vomit generally contains much 


slimy mucus and food in various stamps di 
dig^on. Organic acids, such as butyxio and 
lactic acids, are often found, but free hydio- 
chlorio acid is usually absent. 

Constipation and intestinal distension and 
flatulence may be present ; diarrhoea is un- 
common. 

General symptoms, — Headache, lassitude, and 
depression are often complained of; ocular 
symptoms such as spots in the field of vision 
(muscsB volitantes) occur; vertigo is not un- 
common. Irregularity of the pulse due to 
extrasystoles may be accompanied by cardiac 
discomfort and distress, and sometimes there 
are attacks of preeoordial pain (pseudo-angina). 
In patients suffering from myocardial degenera- 
tion, or sclerosis of the coronary vessels, chronio 
gastritis may reflexly cause fatal syncope. 

Insomnia and symptoms of neurasthenia are 
not unusual. 

Fhjiioal examination usually reveals some 
discomfort on palpation over the stomach, and 
dilatation may be made out by percussion or 
auscultato-percussion. Splashing due to ex- 
cessive liquid in the stomach may be obtained. 
No tumour or thickening in the gastric region 
will he detected, except in cases of secondary 
chronic gastritis. i, 

Diagnoeis.— In mild cases the symptoms 
usually clear up quickly with appropriate 
treatment. 

When they are of long standing and have 
resisted treatment it is essential that special 
investigations should be made to discover the 
actual fault in the digestive processes. The 
symptoms may be due to some defect in the 
secretion or motility of the stomach if the con- 
dition is primary in origin. The teeth should 
be examined carefully for evidence of pyop- 
rheea, and an X-ray examination is advisable 
should there be any suspicion of disease here. 

The tonsils, maxillary antra, and naao- 
})haTynx should also be examined carefully for 
any evidence of sepsis. 

The gastrio lecretioii is best determined by 
a test-meal examination. A pint of weak tea 
with some buttered toast is given in the early 
momihg, and an hour later the gastric con- 
tents are withdrawn, without dilution, by m ea n s 
of a soft tube and a funnel. The a^ve hydro- 
chloric acid is usually much diminished (the 
normal percentage being 0*15-0*2), and in oasM 
of the atrophic type may be only present in 
traces or be absent. Mucin and oiganie acids 
such as lactic and butyric add are genecally 
found. 
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The ferment activity, as shown by the ren- 
nin and pepsin estimations, is usually much 
dizninishcdf and in atrophic cases may be 
entirely wanting. The secretory functions of 
the stomach may be estimated by the frac- 
tional test-meal, in which a pint of prepared 
gruel is taken, and portions of the gastric con- 
tentB are withdrawn every quarter of an hour, 
and a continuous record made of the analytical 
results. 

An X-ray examination of the stomai'h after 
the taking of an opaque meal will reveal the 
existence of associated dilatation, atony, or 
excessive peristalsis, and will be of value* in 
excluding gross organic lesions such as ulcer 
or new growth. 

A Uo^-examination will indicate any asso- 
ciated antemia such as chlorosis or early per- 
nicious anemia. 

Gastroscopy is a form of examination asso- 
(;iated with some risk to the jmtient from in- 
jury to the oesophagus or stomach, and is not 
advised as a method of investigation. 

It is important that a careful examination 
of every system be made, so tliat all jKissible 
causes of secondary chronic gastritis may be 
excluded. 

Prognosis. — Primary chronic; gastritis is 
amenable to treatment w^heii its causation has 
been established and the remedies arc direcfted 
on the right lines. Old-standing c^ases often 
require a long course of treatment before 
much improvement results, and the prao 
titioner, while giving a hopeful prognosis as 
regards the ultimate recovery, shoulcl exerciser 
caution in forecasting the probable? progrc'ss of 
the case. He must also bear carefully in mind 
the possibility of some grave organic lesion such 
as early gastric carcinoma. The existence of 
such a lesion should be susiK*cted wlu?n a])pro- 
priate treatment is not followc»d ]»y continued 
improvement. 

Treatment. — C*arc?ful inquiry should be 
made into the history of each case from the 
point of view of diet and mode of life. Often 
the cause c;an be found in hunied mcials and 
imperfect mastication, or pcrhajis, in cas<?B of 
nervous type, in worry and overwork. A care- 
fully arranged dietary, with regular tim<*s for 
meals and avoidance of overwork, mil often 
rectify tiie disturbed digestion and be all the 
treatment required. Physical exercises and 
recreations, such as walking, riding, golf, etc., 
are of value. 

In many cases a systematic course of treat- 
ment will be necessary. 


Diet.— The meals should be light, and taken 
at regular times. Excess of st archy foods and 
indigestible articles, such as past^, and foods 
containing much fat, such as grilled foods, are 
to be avoided. 

Alcohol and tobacco must be prohibited. 

When there is gastric fermentation associ- 
ated with flatulence, it is well for the meals to 
be taken dry with a minimum of liquid, a 
glass of hot water or milk being taken two hours 
after a meal, e.g. at 31 a.m, and 6 P.M., and 
also in the early morning and at bedtime. 

In erases associated with general weakness, 
loss of weight, and malaise, complete rest in 
bed is essential, and the diet should consist 
of milk or citrated milk (2 gr. of citrate of soda 
to tlie ounce) given at two-hour intervals, 
6-8 oz. at a time. As the ^stric symptoms 
disaj)]>ear a modified Weir-Mitchcll treatment 
may be instituted. 

When solid food can be taken the dietary 
may be made up of boiled or poached eggs, 
boiled or steamed fish (sole, plaice, cod, turbot, 
halibut, fresh herring), chicken, tender mutton, 
cream cheese, clear soup or beef tea, milk, 
>^eak tea, toast, rusks, stale bread, mashed 
}>otatoes, pur6e of spinach, custard or thin 
milk jmddings, and jellies. Fruit is best tal^n 
cooked, though fresh orange or grape juice 
may be allowed. 

Gastric lavage is one of the most efficient 
remedies, and should be employed in cases 
where the symptoms do not clear up quickly 
under treatment. The stomach is washed out 
by means of a soft stomach-tube with tubing 
and funnel attached, warm water (at about 
80'' F.) being used, to which bicarbonate of 
soda, J dr, to the jiint, may be added if much 
mucus is present. The irrigation is continued 
until the washings come aw^ay clear, and the 
stomach is emptied before withdrawal of the 
tube. In cases with much fermentation, anti- 
sejitics sucli as compound glycerin of thymol 
solution or listerinc, ^ oz. to the ])mt, may be 
added to the irrigating fluid. I,avagc may be 
performed once daily for a few days, and is 
usually followed by great relief from the 
symptoms. 

Massage is of benefit when there is consider- 
able Eton}' of the stomach with dilatation. An 
X-ray examination will give the best indication 
for its use. 

Spa treatment. — When the gastritis is asso- 
ciated with constipation and intestinal dis- 
order, and also when overwork is an important 
factor, complete change, and suitable spa treat- 
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ment Buch as may be obtained at Harrogate, 
Buxton, or Llandmdod Wells, are found very 
benefioial. 

MMioinal treatment. — Beliance should be 
placed rather on the foregoing measures than 
on medicines. These are of use — 

(1) To correct defective secretion, — Dilute 
hydrochloric acid, 20 drops, taken after meals 
with some suitable flavouring carminative, is 
of value ; to this may be added the glycerin 
or wine of pepsin, or a preparation of papain, 
but it is doubtful if these ferments are of any 
service. 

(2) To allay fermentation and irritation . — 
Carbonate of bismuth and bicarbonate of soda, 
20 gr. of each, with 10 min. of glycerin of car- 
bolic acid, to 1 oz. of peppermint water, may 
be given three times daily ; 3 min. of dilute 
hyfiocyanic acid may be added when there is 
much irritation. Capsules containing phenol 
1 gr. and oil of peppermint 1 min. are often of 
value, or thymol or menthol in 1-gr. doses may 
be given in pill form thrice daily. 

Constipation must be avoided and treated 
by saline aj>erients or other suitable remedies. 

When recovery is established, prophylactic 
measures, such as care in diet, exercise, and 
the general attention to hygiene, are of great 
importance as preventing a recurrence of the 
trouble. jj_ -yvn^^cox. 


QASTRODYNIA {see Stomach, Fuxc- 

TIONAL DiSOUDJSRS OF). 

QA8TRO*EGTA8l8 (see Stomach, Func- 
tional Disorders of). 

QA8TRO-ENTERITI8 IN INFANT8 

(see Dtarkhckal Disorders op Infants). 

QA8TR0PT08I8 (see Visceroptosis). 

QA8TRORRHAQIA (see ILbmatemesis). 

CIA8TR0800PY (see CEsophagoscopy and 
Gastroscopy). 

CIA8TR08TAXI8 (see H.£MATRM£Sis). 

QA8TRO-TETANY (see Tetany). 

QAUOHER’8 DI8EA8E Anaemia). 

GENERAL PARALY8I8 OP THE IN- 
8ANC (Dementia Paralytica).— An affection 
of the nervous system associated usually, and 
perhaps always, with infection by the Spironema 
'paUidum (Spirochoeta pdttida). 

Etiology.— Syphilis is the most important 
of the causative agents of general paralysis. 


A clinical history of syphiljis is found mo 
very large number of cases; Wassennaim’s 
reaction is positive in a great majority, and 
in some few the treponema has been found 
in the central nervous system after death. 
Some authorities regard syphilis as a necessary 
factor in the production of general paralysis, 
and allege that without it there can be no 
manifestation of this disease ; nevertheless, 
there have been cases in which symptoms, 
course, and anatomical appearances were in- 
distinguishable from those of general paralysis, 
but in which there was no history of syphilis 
and Wassermanu s reaction was negative. It 
is a rare sequel of syphilis, and it is open to 
doubt whether the adequate treatment of 
syphilis wholly or in part prevents the appear- 
ance of general paralysis. What the adjuvant 
or accessory causes which assist the develop- 
ment of the disease really are is not at 
present known. Some allege the deleterious 
effect of a surplusage of antibodies produced 
with or without the stimulation of treatment ; 
others, the action of a variety of the spironema 
particularly inimical to nerve tissues ; others, 
a special vulnerability on the part of the 
nerve tissue ; while others, again, enlist the 
assistance of factors now to be mentioned, and 
which, before the connexion of syphilis with 
general paralysis was fully realized, were 
regarded as of the first importance. 

Statistically, it would appear that the in- 
cidence of general paralysis is proportional to 
the degree of civilization reached by a com- 
munity. Its incidence is particularly upon the 
educated, and upon those living in a city rather 
than upon those in the country. Males are 
affected far more frequently than females, 
especially among the educated. It appears, 
as a rule, between the ages of 30 and 50, and 
some ten to fifteen years after the contraction 
of syphilis. It occurs but seldom in youth or 
in old age. Alcoholism, sexual excess, and 
mental and physical over-exertion have all 
been adduced as potent contributory agents. 
It is quite possible that they may be, but it 
should be recollected that all may occur, 
separately or together, as aberrations from the 
normal conduct of the particular individual 
— ^that is, as initial symptoms. Traumatism, 
especially head injury, has been put forward 
as a cause, and it is credible that injury or 
shock may make patent hitherto latent- symp* 
toms, or may accentuate exisl^ symptoma. 
Hereditary influence may be d is missed M un- 
important. 
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SvyiDptoiiuitolofy* — It is customary, in de- 
scribing general paralysis, to divide its course 
into stages. These arc so artificial that it would 
appear better, after describing initial mani- 
festations, to take each possible S 3 rmptom and 
indicate its progress. Some of these symptoms 
never make their appearance, or are early 
manifestations in some cases and late mani- 
festations in others. The onset of S}7nptoms 
is usually very insidious, and, even in those 
cases where the disease has apparently started 
with a fit or with some acute symptoms of 
mental disorder, it is generally possible to 
gather, from a history of the patient’s recent 
Ufe, deviations from the normal. He may have 
complained of a diminution of his mental 
energy, or have vaunted in some imusual way 
its exuberance. His memory may have some- 
what failed. Some change in his disposition 
may have been noted : he may have become 
irritable or impetuous, or unusually depressed 
or anxious, or vigorous or buoyant. If he is 
examined at this stage it may be noted that 
there is some alteration of expression, and 
exaggeration or diminution, of tendon reflexes. 
He may complain of headache, neuralgia, 
gastric disturbances, and insomnia. 

Quite commonly, general jiaralysis is ushered 
in by symptoms clinicaUy indistinguishable 
from those of neurasthenia (q.v.). It is always 
a matter for serious consideration whether 
such symptoms occurring in one who has had 
syphilis are likely to be of a passing character 
or the early manifestations of general paralysis. 
Even abnormal physical signs may not siiifice 
to distinguish neurasthenia from the early 
neurasthenic stage of general paralysis, since 
such si^ as sluggishness of the pupils and 
diminution of tendon reflexes are occasionally 
met with in cases in which the subsequent 
histo]^ has precluded serious organic disease. 
A positive Wassermann reaction and a lym- 
phocytosis of the cerebro-spinal fluid suggest 
gene^ paralysis, but do not infallibly difieren- 
tiate ^tween it and a syphilitic aflection of 
the nervous system that does not eventually 
develop into general paralysis. 

From this stage onward, some or all of 
the symptoms and signs now to be described 
make their api>earance. The pupils are usually 
unequal and irregular, sometimes small and 
son^etimes very large, but more often of me- 
dium size, and they generally fail to react to 
light. It is to be remarked that this Argyll- 
Sobertson ^upil has been noted in alcoholism 
and other mtoxioation£^ in nerve exhaustion, 


and in dementia pnecox. Ptosis, strabismus, 
and optic atrophy, with the concomitant symp- 
toms of diplopia, giddiness, and diminution 
of vision, may occur. 

S])eeoh may be very early affected. Its 
alteration is in part due to faulty co-ordination 
and in part to tremor. Words and syllables, 
and even the elementary sounds composing 
them, are reduplicated, or unduly separated 
in time, or hurried and run together. The 
voice is jiitched rather higher than is normal 
to the individual, and is monotonous, scanning, 
and drawling. As time goes on, speech be- 
comes more and more unintelligible, until at 
last the patient emits babbling sounds re- 
sembling a baby’s first efforts at speech. 

Muscular power is not much, if at all, im- 
paired in early stages, and, indeed, the psychic 
activity of the patient often suggests that he 
is stronger than he was formerly. Neverthe- 
less, there is much evidence, even in early stages, 
that the musculature is affected. Tremor is a 
common symptom. When the tongue is pro- 
truded it is at first motionless, but soon two 
sorts of movement develop— one which, though 
of small excursion, displaces the whole tongue 
in an irregdar, aimless fashion, and another 
which consists in fibrillary, rijipling move- 
ments visible beneath the mucous membrane. 
These movements become more and more 
obvious as effort to keep uj> a position is 
prolonged. Similar movements may be ob- 
served in the muscles of the face and of the 
limbs. The gait in early cases is often uncer- 
tain and stumbling ; as time goes on it may 
become typicaUy ataxic or spastic. After 
apoplectiform and epileptiform attacks, tran- 
sient palsies of monoplegic or hemiplegic dis- 
tribution are common, and, even apart from 
fits, palsies occasionally occur. Spasmodic 
movements of limbs, finding of the teeth, and 
chewing and swallowing movements are fre- 
quent. With the progress of the disease the 
patient wastes azid grows more and more 
feeble, till he becomes too weak to rise from 
nis bed. 

Writing is noticeably affected. In the early 
stages there may be only an unwonted degree 
of faulty spelling; later, letters, words, and 
phrases are repeat^ or omitted. The letters, 
which in the first few lines may be well formed, 
gradually get more shaky and sprawled out, 
BO that eventually they cannot be read. Sensa- 
tion is in many cases blunted in all its forms, 
but its investigation in the insane meets with 
difficulties which are often insuperable. Hoad- 
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aohes, neuralgia, and parsBstliesiiB are frequent. 
The tendon reflexes are sometimes exaggerated 
and sometimes diminished or absent. They 
are generally exaggerated in limbs which have 
been temporarily or permanently palsied as 
the result of cerebral attacks. In such cases 
also the plantar response will probably be 
extensor. On the other liand, in cases asso- 
ciated with tabes the tendon reflexes are 
absent. The organic reflexes are usually not 
affected until late in the progress of the dis- 
ease, when the patient becomes wholly incon- 
tinent of urine and fasces, but much earher 
he may occasionally be wet and dirty owing 
to his loss of sense of the proprieties. Trophic 
disturbances show themselves in affections of 
the skin and its appendages, such as vitiligo, 
bullous eruptions, degeneration and exfo^- 
tion of the hair, in the condition of the nails 
and teeth, in j)eTforating ulcers and bedsores, 
and in arthropathies and the spontaneous 
fracture of bones. 

Yaso-motor disturbance may be observed in 
cerebral ‘‘ congestive attacks,’* very frequently 
accompanied and succeeded by temporary 
paralysis, and in attacks of chills, pallor, and 
local asyphxia. Some ascribe the extravasa- 
tions of blood in the lobes of the ears, known 
as hsBmatoma auris, to vaso-motor disturbance. 
Evidences of arterial and myocardial degenera- 
tion are frequent. The changes in the blood 
are those of chlorotic ansamia. 

The Waasermann reaction is generally posi- 
tive in the blood-serum, but it is examination 
of the cerebro-spinal fluid that gives us the 
most important information. Here the re- 
action is probably invariably positive, except 
perhaps during long remissions, and can ver^ 
rarely be made negative even by intense anti- 
syplulitic treatment. The fluid also contains 
an excess of lymphocytes and an increased 
amount of albumin. Its condition in general 
paralysis is consequently similar to that found 
in tabes. 

The tongue is often dirty. The appetite is 
frequently voracious, and the patient may 
choke in his hurried efforts to stuff himself. 
The bowels have constantly to be attended to, 
since the patient himself usually neglects them. 
Muco-membranous colitis is not uncommon. 
The urine at times shows a trace of albumin, 
and the amount of urea excreted is sometime 
dminished. These facts may be correlated 
with the condition of red granular contracted 
kidney not infrequently found at autopsy. 

The patient’s state of general nutrition 


gradually deteriorates. At about the middBa 
stage of the disease he tends to get bat 
thereafter flesh is gpkdually lost until, to- 
wards the end, emaciation is extreme. Fits 
are an important feature. In some oases a 
seizure is the first morbid phenomenon noticed, 
and the slight preliminary symptoms recorded 
above are only recalled afto its occurrence ; 
in other cases the fit is the fatal blow which 
ends the course of the disease, but in the 
majority fits occur during a middle period. 
At times they resemble epueptio and at times 
apoplectic seizures, though the paralysis and 
aphatia left after the latter type are in most 
cases of very short duration. The tempera- 
ture sometimes goes up at the time of the 
fits ; at other times it tends to be below normal. 

The mental symptoms of general paralysis 
may be broadly divided into two groups— one 
including the symptoms of progressive mental 
impoverishment; the other, accessory symp- 
toms of various kinds which appear here 
and there during the course of this enfeeble- 
ment. Frequently the earliest symptom of 
mental dec^ence is a loss of refinement. 
The finer flowers of good manners are the first 
to wither, and the patient becomes neglectful 
in his conduct towards others and of his own 
clothes and person. His dress may show signs 
of negligence, and lack of attention to the hw, 
the beard, the nails, or to his linen may at- 
tract attention. Oraver defects of memory 
and intelligence then disclose themselves, and 
it may be noticed that the most skilled acts 
of his handicraft or profession are leas ac- 
curately performed. The patient may indulge 
in childii^ acts, and take a childish pleasure 
in them. The powers of the will, of mem^, 
of judgment, and the affections all diminish. 
The patient may^ incompletely realize his 
circumstances, or, indeed, his own persoi^ty. 
He becomes indifferent to relatives and friends, 
and loses all interest except in his immediate 
comfort and his food. His power to perform 
even the simplest acts diminishes, and eventu- 
ally, with scarcely a sim of mental life, he 
be^mes bedriddw and incapable even of 
feeding himself. 

Some patients present no otto mental 
symptoms t^ a n those of progreMve mental 
deterioration, but the majority display eymp- 
toms accessory to it. Among these are mosal 
ddects quite foreim to the ohazaoter of Urn 
individual when w^. Sexual sdf-zestawitttmqr 
be so far lost that acts of immoEaUfy iM 
sexual crime may be committed i1nnieleiilj« 
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The patient may lie, or thieve, or commit 
aesaulte upon slight or upon no provocation. 
In business he may buy or sell or speculate 
in transactions of doubtful honesty which, 
in their silliness and ineptitude, betray mental 
enfeeblement. Early in the disease the various 
mental functions appear sometimes to be 
stimulated, and memory, imagination, and 
capacity for work seem greater. Likings and 
dislikings are exaggerated, and tend to become 
absurd in the shape of love for unworthy per- 
sons or hate of persons quite harmless and 
even well disposed. The sense of well-being 
may be exaggerated exceedingly, and the 
patient become ridiculously proud of his 
personal appearance, his mental, muscular, 
and sexual powers, his social station and his 
possessions. He may generously distribute 
riches, places, and titles, or, on the other hand, 
he may be aggressive, quarrelsome, and vio- 
lent. The folly of his pretensions, which may 
occupy any grade up to that of godhead, is 
not apparent to the patient, and he sees no 
incongruity between them and his immediate 
surroundings. 

Though this expansive grandiosity is very 
common in general paralysis, there are many 
patients who present very different symjitoms. 
it has already been mentioned that one of 
the preludes to general jiaralysis may take 
a neurasthenic ajipearance ; this static may 
become more distinctly one of dejiression, 
and the patient may develop those delusions 
of unworthiness, of guilt and damnation, 
of financial and social ruin, or of trans- 
formation of body which are so common 
in the syndrome known as melancholia. In 
some cases exaltation and depression are 
curiously intermingled : for instance, a patient 
may deplore that his brain lias been turned 
into millions of bank-notes ; or the two 
states may be clearly divided but may 
alternate with one another. The symptoms 
of general paralysis may also simulate sys- 
tematised ddusional insanity or paranoia, but 
may be differentiated therefrom by the pre- 
sence of abnormal physical signs and early 
evidence of mental deterioration. It occasion- 
ally presents the clinical picture of confusional 
insanity ; but physical signs and an examina- 
tion 01 the cerebro-spinal fluid should suffice 
to distinguish the one from the other. Hallu- 
oinatioDS but rarely occur. Impulsiveness is 
more common, and may result in assault or 
acts of sexual violence. 

The couraa of general paralysis is very 


variable. It may be rapid in onset and pr^ 
gress and terminate in a few months, or the 
regular march of symptoms may be very slow ; 
or long periods of remission, when progress is 
extraordinarily slow or checked, may occur, 
so that many years may elapse between the 
first appearance of symptoms and the fatal 
termination. Usually a case lasts between two 
and four years. 

G<meral paralysis occasionally occurs during 
juvenility. It can then be attributed to in- 
herited syphilis. Females are as frequently 
attacked by this form of general jiaralysis as 
males. The somatic symptoms and signs are 
those of the adult variety, but the mental 
symptoms as a rule consist only of progressive 
deterioration, without the excitement, or de- 
pression, or delusions or fits which are charac- 
teristic of the adult variety. 

Morbid anatomy* — The dura mater is 
thickened. Immediately below it there may 
be layers of bloodclot ; that next to the dura 
and of longest standing may bo thoroughly 
organised, and that next to the pia-arach- 
noid may consist of quite recently extra- 
vasated blood, while the layers intermediate 
may show more or less organisation. The pia- 
arachnoid also is thicken^, in places opaque, 
and in jilaces hypersBmic. Below it and 
between the gyri is an excess of turbid and in 
some cases puriform exudate. Adhesions occur 
between the pia and the surface of the brain, 
so that on removing the former the latter is 
torn. The meningeal and cortical vessels are 
thickened. The thickening of the meninges 
consists in part of proliferated fibrous tissue 
and in part of round-cijll infiltration. The 
brain itself is diminished in weight. Its con- 
volutions are wasted, and the sulci between 
them art} broader and deeper than normal. 
This condition is most pronoimced in the 
frontal region. The surface of the brain and 
the ependyma are often sprinkled with white 
granulations consisting of connective tissue and 
neuroglia. Microscojiically, the cortical cells 
are irre^lar in shape, pigmented, and degener- 
ated, with chroinatol3rtic changes, eccentricity 
of the nuclei, and disappearance of Nissl’s 
granules. The total numl^r of cells is dimin- 
ished. The tangential fibres immediately be- 
low the pia are diminished in number or 
degenerated. While the cells of higher func- 
tion are quantitatively diminished, there is 
hypertrophy of the neuroglia cells and their 
processes. Spider-like cells with sprawling pro- 
cesses make their appearance, and their fibiillsB 
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form a dense network. These changes are 
most noticeable in the neighbourhood of the 
small vessels. The sheaths of these contain 
collections of small round cells — “ plasma 
cells ’* — ^which are held by some to be pathog- 
nomonic of general paralysis. These varia- 
tions from the normal are widely scattered. 
They are mostly found in the frontal region, 
but analogous changes are met with in the 
cells, cell-processes, neuroglia, and vessels of 
the corona radiata, optic thalamus, and nuclei 
of the base, medulla, and spinal cord. 

Bacteriology. — Many and various micro- 
organisms have been described in (connexion 
with general paralysis. None has met with 
any wide acce 2 )tation as the causative factor 
of the disease. Within the last few years the 
Spironema pallidum has been found in the 
meninges and brain, and it may be safely 
anticipated that it, and it alone, will emerge 
as the veritable exciting agent of this disease. 

Treatment. — Prophylaxis lies in the avoid- 
ance of the infection of syphilis. If syphilis 
has been contracted, its thorough treatment 
and the practice of a hygienic life are indi- 
cated. It is widely, though not universally, 
held that antisyphilitic remedies are not only 
useless but are harmful when general ])aralysis 
is established. Salvarsan, in this condition, 
is still on its trial, and there is at present 
but scanty evidence that its use, by either 
the intravenous, intramuscular, intrathecal, or 
intracerebral method, has even temj)oraTily re- 
lieved symptoms. It is certain that in some 
cases its administration has had disastrous 
results. Nucleinate of soda is another drug 
which has been vaunted. It should be remem- 
bered* in estimating the value of this or that 
mode of treatment, that abatement and re- 
mission of symptoms occur quite commonly 
among those who have had no special treat- 
ment, and that before the success of treatment 
can be established long periods of time must 
be allowed to elapse. Though there can be 
but little hope of saving life or mind in any 
case in which a diagnosis of general paralysis 
has been arrived at, there is but little doubt 
that by careful attention to general health, 
and by the regulation of rest, of exercise, 
and of sleep, ])liysical and mental decad- 
ence can be retarded. Whether a patient 
should be certified must depend upon whether 
his mental symptoms are such that he and 
those about him must be guarded from the 
effects of foolish, violent, or criminal behaviour, 
and whether adequate medical and nursing 
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attendance can be provided dsewbere iihiii ^ 
an asylum. Close supervision by {diysiohui 
and nurse is imperative ; and in tiie last 
when the patient is bedridden, the functions 
of his bowels and bladder must be regularly 
watched, bedsores must be prevented, and 
food must be given carefully in case some 
should enter the respiratory passages. At 
regular intervals the patient should be turned 
from side to side to prevent pulmonary con^ 

8^“"- E. D. Maonahaba. 

QENU VALQUM (ni/n. Knock-knee). — A ^ 
deformity in whicrli the line of the tibia is* 
obU(]ue instead of vertical, so that when the 
knees are together and the patelln directed 
forwards the internal malleoli are separated. 

Etiology. — The common varieties of genu 
valgum are (1) due to rickets, occurring in 
young children, and (2) adolescent, commencing 
between the ages of 12 and 18 years. In rickets 
there is a general laxity of ligaments, and the 
internal lateral ligament of the knee becomes 
stretched ; an abnormal amount of weight is 
then transmitted through the outer part of 
the kne(^ ; the inner (^ondyle of the femur, 
and the internal tuberosity of the tibia, being 
relieved of weight, grow to an abnormal extent. 
In the a(l(deftcent form, the muscles are weak 
and toneless, owing to increase in the body- 
weight, and to anaemia and toxaemia from some 
focus of latimt sepsis, such as chronic tonsillitis 
and adenoids, or consti|)ation. The patient 
rests the muscles by making use of the li^- 
ments, developing a habit of standing with 
knees extended and feet aj)art ; the internal 
lateral ligament is stretched, and the external 
condyle, transmitting an undue amount of 
weight, atrophies. 

Less common causes are : 

i. Trautm — division of the internal lateral 
ligament, fracture or separation of the lower 
epiphysis of the femur, fracture of the tibia, 
dislocation of the knee, and riding. Some- 
times the deformity is produced by faulty 
splinting, esptM-ially by the prolonged use of 
a double Thomas hip-splint without proper 
])recaution, and during the treatment of a 
fracture by slinging the splinted leg in such 
a position that there is strain on the internal 
lateral ligament. 

ii. Chronic inflammation — osteo-periostitis or 
cancellous osteitis of the tibia, osteo-arthritis 
of the knee. 

iii. Paralysis of the thigh muscles. 

Pathology.— There are two ^mimon 
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eties of bony deformity : (1) Overgrowth of 
the internal condyle, with atrophy of the ex- 
ternal condyle of the femur and the outer 
tuberosity of the tibia owing to the outward 
displacement of the line through which the 
weight is transmitted ; the drag on the 
internal lateral ligament causes periostitis in 
the neighbourhood of its insertion in the inner 
tuberosity, and this becomes hypertrophied 
from hypersBmia ; the patella is displaced 
laterally. (2) Angulation of the shaft of the 
tibia or femur, as a result of injury or in- 
flammation. 

Flat-foot and genu recurvatum are often 
associated witli genu valgum, and in inany 
of the rickety cases the deformity is compen- 
sated by a bowing of the lower end of the tibia, 
owing to the child walking witli invcrtc^d feet ; 
this compensatory bow-leg should on no 
account be corrected, or the genu valgum 
would be increased. 

Symptomatology.-'There is aching pain, 
especially with fatigue, and the patient is apt 
to fall in running, owing to the knees striking 
one another. A small child is often brought 
for treatment because it is noticed to walk 
with the feet turned in (“ jrigeon-toe gait *0, 
thus bringing them under the centre of gravity 
of the body ; in adolescents, on the other hand, 
flat-foot of the second d<‘gree is usually present. 
On examination it is seen that, with the knees 
together and the patelles diretfted forwards, 
the internal malleoli are separated; if the 
deformity is due entirely to (rhanges in the 
femur, it disappears when the knees are flex<?d, 
but if there is pronounced angulation of the 
tibia, the deformity still is obvious. When the 
child lies down, it is seen that the deformity 
is lessened as the strain is removed from the 
internal lateral ligaments ; in this ]X)sition tlie 
laxity of these ligaments can be denionstrati^d 
by passively abducting the legs, with the 
thighs fixed and the knees extended. 

Prognotit.-^-In all cases a good result is 
to be obtamed from careful conservative or 
operative treatment. 

Treatment. — General treatment includes 
the use of ood-liver oil or other tonic, and the 
eradication of all foci of infection. 

In small children suffering from rickets it 
is sufficient to treat the general disease, and 
to keep the patient ofi the feet by means of 
long wooden splints, extending from the u]>i)er 
part of the thighs to well beyond the feet ; 
thighs and legs are massaged daily, and are 
manipulated by pressing the lower end of the 


thigh outwards with one hand and the lower 
end of the leg inwards with the other. 

At a later age, it is enough in slight cases 
to order physical exercises, and to correct 
faulty habits of standing and walking by train- 
ing the child to walk w’ith feet turned in or 
parallel, the inner side of the soles and heels 
of the boots being raised ; these children wear 
out their boots very ra))idly, so it is useful 
to have a thin rubber sole and heel added. 

In more advanced cases irons should be 
ordered, in the fonn of a Thomas knee-brace 
or some modification. An external bar ex- 
tends from the great trochanter to the heel of 
the boot, and a posterior bar reaches from well 
above to well below the knee ; the deformity 
is correcti^fl, and the joint is extended, by means 
of a gcnu-valgum cap, and the foot is inverted 
by a valgus ^-straj) and by raising the inner 
side of the sole and heel of the boot. 

The test of recovery is to examine the ex- 
tended knee for lateral mobility ; splints must 
be employed as long as passive alxluction (^n 
be ])roduccd owing to laxity of the internal 
lateral ligament. 

Any form of iron which has a joint at the 
knee is useless, and padded external wooden 
splints extending from thigh to leg, and allow- 
ing walking, do not exert sufficient leverage to 
be of any value. 

In <?hiidren over five, if there is more than 


5 in. of separation of the malleoli, and no active 
osteitis or rickets is shown by X-ray examina- 
tion, and in adolescents with more than 4r in. 
of separation, the deformity may be corroctiid 
by oj>eration. The simplest operation, only 
suitable for 3 'oimg children, consists in forcibly 
correcting the deformity by wrenching with 
the hands or by means of an osteoclast, a 
greenstick fracture of femur or tibia or sej)ar- 
ation of epiphysis being produced. For older 
children or adults, oj)en osteotomy is performed. 
After operation, tlie deformity should be slightly 
over-corrected, and the limb fixed in plaster 
of paris for six weeks as soon as the wound is 
healed, care being taken to avoid hyper- 
extension of the knee. For a year afterwards, 
knock-knee irons or Thomas callij)er sjilizit 
should be worn, the limbs being massaged and 


exercised. 


C. W, Gordon Bryan. 


QENU VARUM. — A deformity in which, in 
bilateral cases, wlien the patient stands with 
the internal malleoli in contact, the knees 
are separated. It is usually associated with 
curvature of the tibi®, and sometimes with 
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curvature of the femora, these two] factors 
accounting for the greater part of the bowing 
of the limbs. 

Etiology. — ^At birth there is often some 
bowing of the legs, as a result probably of the 
position in utero; during the first year the 
legs gradually grow straight, without treatment. 

The commonest cause of genu varum is 
rickets; the deformity sometimes develops 
before the child walks, owing to a habit of 
sitting in the ** tailor’s position,’* with the legs 
crossed, the soft tibiae becoming bent at their 
centre with the convexity outwards ; when the 
deformity commences after walking, the out- 
ward bowing of the tibies is usually associated 
with a more acute angulation, with the con- 
vexity forwards. 

Sometimes there is genu var^ in one limb 
and genu valgum in the other ;^in the case of 
an infant with rickets it has been supposed 
that this combination is due to the child being 
habitually carried on the same arm, but when 
the deformities develop in later childhood they 
are difiicult to explain. 

In older people, expecially during adoles- 
cence, riding produces genu varum, and mal- 
nutrition is here a contributory factor. 

It is common for genu varum to develop 
after middle age, as a result of osteo-arthritis 
or in association with osteitis deformans. 

Traumatic genu varum may be prodm^ed by 
injuries in the region of the knee, particularly 
fracture or separation of the epiphysis of the 
lower end of the f(‘niur, fracture of the upper 
third of the tibia, and dislocation of the knee- 
joint. It sometimes follow's suppurative arth- 
ritis of the knee. 

Pathology.— The outer part of the capsule 
and the external lateral ligament of the knee 
are lengthened, and there is deformity of the 
tibia and femur ; the outer condyle is increased 
from above downwards in cases due to rickets. 
As time goes on, the crucial ligaments become 
strctclied, and the knee is unstable ; it is sub- 
ject to attacks of synovitis, and osteo-arthritis 
is a common sequela. Genu recurvatum is 
often present in cases of traumatic origin. 

Symptomatology* — Children are usually 
brought for treatment because of the obvious 
deformity and peculiar gait ; they walk in a 
waddling or rolling fashion, which closely 
resembles that of congenital dislocation. In 
severe cases there is shortenmg of the calf- 
muscles, and the child walks on the toes, which 
are turned inwards. Fes valgus and pes planus 
are frequent complications. In later lue the 


laxity of Ugam^ts causes the knee to beim* 
stable and to give way on sudden xnovemeniSt 
and symptoms result from lecunent attaeka of 
subacute synovitis, or from osteo-urthritis. 

Dingnotis. — ^It is important not to mistake 
a case of genu valgum, with compenaatofy 
curve of the lower tUrd of the tibia, for genu 
varum ; correction of the tibial curve in the 
former condition would lead to aggravation 
of the genu valgum. In a case of bow-legs, it 
must be decided whether the deformity is 
limited to the tibisB, or if curvature of the femora 
coexists; if the former, when the patient 
stands with the malleoli in contact the knees 
can be brought together. 

Prognotis.—In infants and in children under 
four complete recovery may be expected from 
careful treatment, but in cases of considerable 
deformity in older children it is difficult to 
obtain limbs of good alignment without up- 
setting the mechanism of joints and ligaments 
and weakening the limbs ; in no case should 
operation be undertaken without careful con- 
sideration of all the factors. 

Treatment. — ^In eases seen during active 
rickets the child must be kept from standing, 
or from sitting with the legs crossed, by means 
of long splints applied to the inner aspect of 
the thighs and legs and projecting well beyond 
the feet ; the knees are firmly bandaged to 
the splints so as to correct the deformity. The 
splints are removed twice a day to allow of 
the limbs being massaged and forcibly manipu- 
lated ; the knee is pressed inwards, the lower 
part of the leg outwards. 

In older children with a slight degree of 
genu varum an internal iron may be used, 
extending from the upper part of the thigh 
to the boot, with a knee-cap imlling the knee 
inwards ; there should be no joint at the 
knee. In tlie ab8cn<?e of pes valgus and pes 
planus, a varus T-strap may be us^, the outer 
part of the sole being thickened, but care must 
be taken not to produce pes planus by these 
methods. 

In severe cases, usually in children over four, 
the deformity may be corrected by o]peration, 
the tibia being fractured at the summit of the 
curve by forcible manipulation, by means of 
an osteoclast, or by open osteotomy, according 
to the circumstances of the in^vidual case. 
It may be necessary also to divide the tendo 
Achillis and to perform an ost^tomy of tbe 
femur. After operation, the limbs must bo 
fixed in plaster of paris for at least a moottk 
C. W. Gobdow Bbtait* 
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OEOailAPHiOAL TONGUE («ee Stoma- 

Tnra AKD Oiiossms). 

GERMAN MEASLES (see Rvbklla). 
GIDDINESS (me Vebtigo). 

GIGANTISM (»ee PiTUiTABT Gland, Affec- 
TION8 op). 

QILLE8 DK LA TOURETTE’8 DI8- 
EA8E (see Tics and Hatsit Spasms). 

QINQIVITI8 Stomatitis and Glossitis ; 
Obal Sepsis), 

QLANDER8 (syn. Farcy). — somewhat rare 
acute or chronic infective disease of a granulo- 
matous type, malignant in character, with 
grave constitutional symptoms, specific in- 
flammatory lesions of the nasal and n^spira- 
tory passages, lymphatic vessels and glands, 
and characteristic cutaneous eruptions. 

Etselogy. — Glanders is due to the BactUm 
maUei, and is communioAited to man from mem- 
bers of the equine family — horse, ass, and 
mule. Its incidence is chiefly among coachmen, 
grooms, stable-boys, equestrians, and veterin- 
ary surgeons, persons whose activities bring 
them into close contact with these animals. 
It may be communicated from man to man, 
and has been contracted from cultures of the 
specific organism in the laboratory. The virus 
usually j^ins admission through an abrasion 
of the skin or mucous membrane of the mouth, 
eye, nose, or other part of the respiratory 
tract ; but it may enter through these 
structures without any visible bniach in 
their continuity, as, for instance, by the hair- 
follicles. This is more likely to happen if the 
virus is mixed with oleaginous matter (as in 
the discharge from a glanderous abscess of a 
lymph- vessel— a “farcy bud”) and aided by 
fnction. It may be communicated by in- 
halation of the spray produced by the sneezing 
of an infected animal. 

Padiologp*— The most prom bent feature 
of glanders m man is the formation of hard, 
shotty tubercles product by an infiltration 
of leucocytes and young connective-tissue 
cells. Typical giant-cells are not present. In 
the skm these nodules resemble somewhat 
those of the papular stage of variola. They 
vary b size from a millet seed to half an bch 
or more b diameter. Before becombg ele- 
vated above the skm surface they are of a 
dark-red colour, and when large may resemble 
erythema nodosum. Afterwards they swell 
up, assume a yellowish colour owbg to coagu- 
lation necrosis, and resemble pustules havbg 

53 


an inflammatory areola. They do not be- 
come umbilicated, and contam not pus but 
a solid granulomatous mass. They lie b cup- 
shaped cavities in the corium, and, although 
their contents have become necrosed, the 
epithelium over them appears healthy, as if 
it were better able to withstand the toxins 
of glanders than the cutis vera itself. Later on 
a vcisiclo appe^ars on the summit of each nodule. 
Eventually, if the jiationt has not suoeumbe^ 
the vesicles rupture and the contents are dis- 
(ihargexi as a puriform-lookbg substance con- 
sisting of “ not pure pus, but a lymph con- 
tainbg a mixture of blood from the peripheral 
vessels, glanders bacilli, a few pus-cells, and 
many rags of tissue ” (Unna). If the general 
infection does not rapidly cause death, the re- 
sulting ulcers, partly by (‘oalescence and partly 
by spreading i)eripheTalJy owing to the growth 
of bacilli m the lymph-vessels, become the 
extensive serpiginous ulcers with undermined 
edges which characterize chronic glanders. 

Symptomatology.— The s}mptoms vary 
accordbg to the site and btcusity of the local 
lej^ion, and the distribution and number of the 
metastatic foci. Generally speakmg, the viru- 
lence of the infe(5tion is inversely proportioxuil 
to the length of the period of incubation, whicli 
varies from three days to six weeks. During 
incubation there may be no symptoms, or at 
most a feeling of depression. 

Casc^a may conveniently be divided into (a) 
those wth localy (b) those with general infections, 
and the general infections agam may be divided 
into acute and subacute or chronic cases. 

If the infection is very mild the disease may 
remain local, but usually general mfection 
follows sooner or later, and even when healing 
docs occur there is a tendency to break down 
again. With purely local disease there may 
be little constitutional disturbance. 

When general infection takes place in acute 
cases, the period of invasion is ushered m by 
malaise, headache, general lassitude, pyrexia, 
and anorexia, followcid by severe pabs b the 
bones and jomts, and thus bears a strong re- 
semblance to that of acute rheumatism. Pari 
passu the seat of inoculation becomes mflamed. 
At the same time the axille and groins become 
})ainful, and slight enlargement of the lym- 
phatic glands of these re^ons may be noticed. 
The pul^ is full and rapid, the tongue ooated 
and^ foul, the urine scanty and high-coloured. 

A little later a characteristic varioloid erup- 
tion appears. At first small red spots re- 
semblbg flea-bites show themselves, becombg 
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first papular and afterwards vesicular. The 
vesicles acquire a pseudo-pustular appearance, 
the tubercles being of a yellowish colour in the 
centre and surrounded by a red areola. Ulti- 
mately the epidermis gives way and ulceration 
follows, leaving small holes filled with necrotic 
material. In some cases the eruption takes a 
bullous or pemphigoid form, the flattened 
bailee containing a scro-sanguineous liquid ; 
these ultimately break down, frequently coal- 
ascing to form large irregularly shaped ulcers 
covered with soft brownish-coloured sloughing 
surfaces. When about the head and neck they 
are surrounded with an erysipelatous redness, 
and considerable cedema of the skin and 
subcutaneous tissues. When occurring more 
deeply, glanderous tubercles may form diffused 
swellings of considerable size, which by under- 
mining the skin may cause much sloughing 
of the integument and deeper structures. In 
many cases, as the disease advances, the 
mucous membranes of the mouth and respi- 
ratory passages become affected. Tubercles 
appear in the nose, frontal sinuses, trachea, and 
bronchi, as well as in the lungs and pleura, 
there giving rise to pneumonia and pleurisy. 
The nasal discharge at first is thin and clear, 
but later thick, sticky, and sanguineo-puru- 
lent. Toxic albuminuria, delirium, a high 
oscillating temperature, rigors, and diarrhoea 
frequently supervene. The patient then soon 
sinks into an adynamic or typhoid state, be- 
comes comatose and dies of exhaustion, usually 
well within three weeks from the date of the 
inoculation. 

In the subacute or chronic form the incuba- 
tion period is far longer than in the acute form, 
and the general systemic disturbance is much 
less marked. The tubercles and resulting 
abscesses are slower in development, and when 
ulcers form they are frequently of the ecthy- 
matous typo, very persistent and intractable, 
and often penetrating to the bone. The nasal 
passages, larynx, trachea, and lungs may 
become involved, and aphonia and heemoptysis 
ensue. Glanderous abscesses may form in the 
kidneys, testes, liver, or spleen, and osteo-mye- 
litis and joint-abscesses are not uncommon. 
The clironic form may become acute, but, 
more often, the patient succumbs to general 
caches and renal disease. The average 
duration of chronic glanders is said to be about 
four months. If the patient recovers, the 
ulcers undergo a gradual healing and the 
general symptoms disappear. After an ap- 
parent recovery, recrudescence may take place 


even a year later, and death 
result. 

DUgnoiii.— In the early stages dSagndsis 
is by no means easy, and the disease may 
readily be mistaken for acute rheumatism, 
enteric fever, or pysmia. The early emption 
may resemble that of variola. The fact that 
it almost always occurs in men who come into 
contact with horses or their kind should pot 
the practitioner on his guard. When the 
eruption is fully developed all doubt should 
be at an end. The nasal discharge, the erythe- 
matous flush in the face and eyes, the cliarao- 
teristic tubercles, deep-seated, knotty masses 
and local suppurations in the subcutaneous 
cellular tissues and muscles, will confirm the 
diagnosis. But, without waiting for these 
clinical appearances, bacteriological and bio- 
logical methods should be resorted to as 
soon as suspicion arises. The BaciUus mallei 
should be looked for in any suspected local 
lesion or nasal discharge. Fluid from unopened 
abscesses or farcy buds should be taken foi 
cultural purposes. MaUein, in 10- to 15*inin. 
doses, when injected hypodermically into a 
patient suffering from glanders, pi^uces a 
marked rise in temperature in twenty-four 
hours, and an inflammatory exacerbation of 
the local lesions. The agglutination test may 
also be used. If agglutination takes place 
with a 150-fold dilution, the presence of 
glanders may be assumed. The method of 
diagnosis by complement fixation, as in the 
Wassermann reaction, has already given good 
results. 

Prognosis* — ^Mild, purely local oases, if 
diagnosed early and appropriately treaty, 
may heal in a few weeks and general infection 
be avoided. In cases with acute systemic 
invasion death almost invariably results m 
from two to six weeks. The chronic form is 
fatal, sooner or later, in almost 50 per cent, 
of the cases. 

Treatment.— The focus or foci of purely 
local glanders should be excised if piactimble, 
and the resulting wound cauterized with a 
10-per-cent, solution of phenol, and left open 
to heal by granulation. In acute glradersi 
after dealing surgically, if possible, with the 
primary lesion, l^e only available treatment 
is that directed towards alleviating the qrmp- 
toms as they arise, and at the same time main* 
taining the constitutional vigour of the patient 
by rest, diet, alcoholic stimulants, etc. Snell 
drugs as quinine, benzoate of soda, and aoeti^^ 
salicylic acid are benefi c ial in some eiaiii*' 
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The zubsal and other cavities subject to dis- 
charges should be douched with a disinfectant 
such as permanganate of potash, iodine, or 
formaldehyde, in aqueous solution. In chionic 
^ndezB, abscesses and fistulous tracts should 
be opened up freely and curetted and under- 
mined, and loose integument cut away, the 
raw surfaces being thoroughly cleansed vrith 
IQ-per-cent. phenol or 12-per-cent, chloride 
of zinc. Several repetitions of this curetting 
and disinfecting may be required, and no 
attempt should be made to obtain healing 
till*all offending bacteria are destroyed. Hypo- 
dermic injections of mallein { ci-o ) every 
second or third day, according to the reaction 
obtained, may in some cases do good. An 
anti-glanders serum has been used, but no 
noteworthy results have been recorded. 

William Mitchell. 

GLANDULAR FEVER.— An acute infec- 
tious fever, characterized by swelling of the 
lymphatic glands, especially of the cervical 
group. It affects children between the ages 
of 3 and 12, and only rarely attacks adults. 
The etiology is not known. 

Symptomatology* — The disease is rare 
in this country, but it is probable that mild 
epidemics and sporadic cases go unrecognized. 
The incubation period is from five to ten days, 
usually about seven. The onset is sudden, 
with moderate fever, and pain and stiffness in 
the neck and in the muscles of the trunk 
and limbs ; in the more severe cases the fevc^r 
may reach 103° or 104° F. witli vomiting, 
abdominal pain, and constipation. On tlie 
second or third day of the fever a swelling of 
the deep cervical glands, usually on the left 
side, is detected, reaching its maximum in 
two or three days, after which it slowly sub- 
sides. Simultaneously or successively other 
groups of lymphatic glands, in the axillae, the 
groins, and the epitrochlear regions, become 
enlarged and tender; and pain and tender- 
ness m the abdomen suggest that the mesen- 
teric and retroperitoneal glands also are in- 
volved. The spleen and Uver are sometimes 
moderately enlarged. There is no sore throat 
and no skin eruption. With the subsidence 
of the glandular swellings the fever ceases, 
usually in the second w^; but the effects 
ef the attack are seen in a prolonged con- 
valescence, often accompanied by a pronounc^ed 
ammia ai^ considerable loss of flesh. Gom- 
plkationB of any kind are rare, and the prog- 
xkmds is uniformly good. 


Diagnosis*— 'The absence of sore throat, 
and of a rash, and the curiously protracted 
fever coincident with the successive widjs- 
spread glandular swellings, should suffice to 
distinguish this from other infective fevers ; 
and the occurrence of such symptoms in 
several patients, especially in a school or in a 
family, can hardly be attributed to any other 
disease. The prolonged enlargement of the 
glands and the slow convalescence should be 
remembered, since forgetfulness of these points 
has allowed the mist^en diagnosis of tuber* 
cidosis, and encouraged an unnecessary opera- 
tion. 

Treatment* — The treatment is that of all 
febriJe ailmentfl— rest in bed, light diet, and 
aperients. Ijocal applications of heat or of 
belladonna may be used to relieve the pain 
of the swellings, and a few doses of a febrifuge 
mixture, such as the following, may be given : — 

H Tr. aeon. TIl^viiL 

Liq. ammon. aoet. ^ss. 

Aq. menth. pip. ad sii. 

Two drachms to be taken every throe hours. 

In convalescence an iron tonic and country- 
or sea-air arc beneficial. 

Hugh Thuksfield. 

QLAUOOIVIA. — The distinguishing character- 
istic of glaucoma is an increase of the intra- 
ocular tension. This may be measured by 
})alpatmg the globe, as near the equator as 
]> 08 sible, with a finger of each hand (not two 
fingers of one hand), as the patient looks down- 
wa^. Abnormal tension is conveniently, if 
somewhat conventionally, expressed under the 
terms plus or minus 1, 2, or 3, the figure 3 
representing in one direction stony hardness, 
in the other an almost complete laok of resist- 
ance. More accurate and more comparable 
results are obtainable by means of the Sefaiotz 
tonometer, which indicates that the average 
normal tension is about 19 mm. of mercury. 

In theory, glaucoma might be produced by 
(a) an increase in the secretion of the intra- 
ocular fluids, the drainage remaining the same, 
or {b) a diminution of drainage, the secretion 
remaining the same. In aot^ fact, nearly 
all cases of the disease are referable to the 
second class— the group of retention glau- 
comas.” This occlusion of drainage may 
ori^ate in structural peculiarities of the glol^ 
which are not the result of manifest antec^ent 
disease ; or it may be an accident in the course 
of some other ocular affection. On this basis 
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a distinotion is drawn between (1) primary 
and (2) secondary glaucoma. 

Fhimahy Glaucoma 

Etiology. — In normal circumstances the 
intra-ocular tension is maintained chiefly by 
the transudation of aqueous humour from the 
vessel-plexuses of the ciliary processes, and 
by its drainage at the angle between the iris 
root and the cornea (comeo-iridic angle). 
Glaucoma is observed for the most part in 
eyes which are predisposed to its occurrence 
by certain factors that interfere with this 
free circulation. One of the most important of 
these is smallness of the globe, of which the 
most reliable outward indication is an unduly 
small diameter of the cornea (under 11*6 mm. 



Fig. 28.— Normal oomeo-iridio angle. 


horizontally). Smallness of this diameter im- 
plies limitation of the space enclosed within 
the ring of ciliary processes, and of the space 
between these processes and the lens equator 
(circumlental space). Again, the size of the 
lens shows a certain independence of the size 
of the eye ; a lens of normal or even super- 
normal diameter may be found in a small eye, 
and moreover the lens continues to enlarge 
throughout life, whereas the eye ceases to 
grow after early adolescence ; both these 
factors contribute to produce, in small eyes 
especially, a narrowing of the circumlental 
space, A small eye, too, is often, though not 
necessarily, hypermetropic, and in this case 
the constant use of the accommodation pro- 
duces h 3 rpertrophy and increase in bulk of 
the ci^y muscle as a whole, from which again 
the circiuolental space sufEers limitation. In 
old people processes of sclerosis at the oomeo- 
iridio angle interfere with the freedom of 


drainage, while the shallownesB of the antiiinr 
chamber, resulting from the increuing boBt 
of the lens, renders the oomeo-iridio mute 
more acute and less spacious (Figs. 28, 29). 
Hence age predisposes to ^uooma; while 
heredity, and perhaps race, abo play a part 
The eye being so predisposed, if a cause 
of congestion of the ciliary body (emotion, 
fatigue, constipation, etc.) be added, the oiliiury 
processes may come into contact with the 
equator of the lens. The freedom of circula- 
tion of the aqueous humour from behind for- 
wards will be impaired, the pressure behind the 
lens raised above the pressure in front, the 
lens and iris driven forwards, the comeo-iridio 
angle occluded, drainage obstructed, and the 
tension raised. Probably also the swollen 



FSg. 29.— Glauoomatoue oomeo-iridio angle. 


ciliary processes occlude the comeo-iridio angle 
by exercising direct pressure from behind on 
the iris root. Should the congestion now sub- 
side, the lymph circulation will be restored, 
drainage will be re-established, and the tension 
will faU ; if, however, the attack be prolonged, 
the contact of the iris root with the cornea, 
at first a mere apposition, may become a defi- 
nite adhesion, and uxileas artificially freed will 
permanently hinder the restoration of drainage. 

Sym|itosiintoloflrsr« — ^The signs and symp- 
toms of acute glaucoma are all deducible from 
the raised tension. Interference with the cir- 
culation causes superficial congestion of all 
the episcleral vess^ in acute, of the veins 
more especially in subacute, glaucoma. In the 
more acute forms the lids may be swollea. 
Impairment of lymph-drainage induces cedema 
of the cornea, which expresses itself in a wnnA 
haziness and a roughening and stip^ng ef 
the surface. The effect upon visian is tm «!( 
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lookinff through a piece of glass which has 
been breathed upon; lights arc surrounded 
by rainbow-coloured haloes, and visual acuity 
is much reduced. The forward displacement 
of the lens produces shallowness of the anterior 
chamber. Compression of the nerves of the 
sclera and iris results in severe ])ain, not con- 
fined to the eye, but of neuralgic type, and 
shooting along the distributio]i of the fifth 
nerve ; its severity not infrequently induces 
sickness, leading sometimes to a mistaken 
diagnosis of bilious attack ” with headache, 
and to a fatal delay in treatment. The in- 
nervation of the iris is paralysed, and the pupil 
is semi-dilated, fixed, and usually somewhat 
oval. 

All these symptoms are ca})able of immediate 
alleviation if the increased tension be relievcMl ; 
if it persist, however, more i)emianent damage 
ensues. The sclera begins to give way, and 
first at its weakest imrt- tlio optic-nerve 
entrance. Glaucomatous cupjung of the paj)illa 
results, which differs from the ph}*siological 
variety in extending quite to the periphery of 
the disc, and from the atrojdiic in its greater 
depth and in the abruptness of its edges. The 
resulting atrophy of the nerve manifests 
itself by increasing pallor of the disc, and by 
a constriction of the visual field which begins 
characteristically on the nasal side, and in 
its progress may leave only a small area of 
retained sight round the fixation point ; in 
this ease the patient's central vision may hi* 
relatively good, but he lias much difficulty in 
getting about ; he sees as if lie were looking 
through a long tube of narrow calibre. Finally, 
vision is totally extinguished, the lens becomes 
cataractous, and the sclera undergoes stretch- 
ing in localized areas. When the train of 
symptoms is as above desciibed, but of less 
fulminating intensity, the glaucoma is said to 
be subacute. 

The recognition of chronic glaucoma is more 
difficult. Congestive phenomena may be 
totally absent or only occasionally present. 
Externally the eye may appear quite norniaJ, 
or there may be a little comeal haze, with 
perhaps some shallowness of the anterior 
chamber and dilatation of the pupil. Tension 
may be only slightly and not constantly raised, 
and the patient’s sole complaint may be of 
gradually failing vision; not infrequently, 
however, a history is obtained of temporary 
attacks of ** halo-vision.” In this case the 
diagnosis depends on the discovery of cupping 
and atrophy of the disc, and on the character- 


istic constriction of the nasal field. A form 
of glaucoma is described in which cupping 
and atrophy exist although the tension is 
never appreciably raised (glaucoma simplex). 

JuvenUe glaucoma (buphthalmos) is a variety 
which is almost always of prenatal origin, and 
due to congenital malformation of the comeo- 
iridic angle. It differs from the adult form 
in that the weaker tunics of the infant’s eye 
undergo a general expansion, especially in 
their anterior segment. The sclera becomes 
thin and blue, the cornea enlarged, the anterior 
<*l)amber very deep, the iris slaty-blue in 
colouring, atrojihic and tremulous owing to 
insufficient support by the lens, which, of 
course, docs not share in the general enlarge- 
ment of the globe. There is usually deep 
cup])ing of the disc. 

Diagnout. — The most frequent and most 
fatal error of diagnosis is the confounding of 
a case of acute glaucoma with one of iritis. 
(Common to both are the congestion of the 
eye without muco-purulent discharge, the 
neuralgic character of the pain and, not in- 
frequently, the haze of the media, causing the 
iris jiattern to appear dull and blurred. The 
mistake would usually be avoided if the 
tension w’ere carefully tested and compared 
wdth that of the other eye. Cases of acute 
iritis with increased tension do occur, but they 
are rare, and in general it requires no tactus 
eruditm to distinguish the stony hardness of 
an acute glaucoma from the dimpling imder 
])alpation of the normal eye. Of scarcely less 
importance is the observation of the pupil : 
in glaucoma it is dilated, often oval, and with- 
out adhesions to the lens capsule (synechiee) 
or fine irregularities ; in iritis, provided atro- 
})ine has not been used, it is small, shows 
synechia^ and is irregular. The haze of the 
media in iritis is rather in the aqueous than 
in the cornea, and the corneal surface is usually 
smooth. The discovery of exudates in the 
anterior chamber, or of deposits of cells on the 
back of the cornea (keratitis punctata), would 
prove the case to be one of irido-cyclitis. 
Cupping of the disc affords no aid in the diag- 
nosis of acute glaucoma, since it takes some 
time to develop, and the disc is usually invisible 
owing to opacity of the media. In acute con- 
jumtivitis the i)resence of purulent or muco- 
purulent discharge, the clear cornea, normal 
anterior chamber, active pupil, intact vision 
and superficial character of the pain should 
preclude the possibility of error. In the case 
of chronic glaucoma the danger is that the 
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condition may be overlooked altogether, while 
the patient vainly seeks a pair of glasses to 
suit his sight ; an expert examination of the 
fundus and field of vision is requisite. 

Treatment* — In acute glaucoma operative 
intervention at the earliest moment is impera- 
tive. While preparations are being made, hot 
bathing and leeches to the temple should be 
used, a purgative should be given, and a 
l-per-cent. ointment of eserin (the alkaloid, 
not one of its salts) should be applied repeatedly 
to the eye. By these measures the tension 
can often be reduced and the depth of the 
anterior chamber increased, so that the opera- 
tion is undertaken under much more favour- 
able auspices. In order to obtain these con- 
ditions it is sometimes justifiable to postpone 
operation till the following day, a further 
advantage being that the patient can be pre- 
pared properly for a general anaesthetic. The 
operation of election in acute glaucionia is a 
broad iridectomy reaching quite to the root 
of the iris, whereby the adhesion at the corneo- 
iridic angle is sisparated and the drainage 
channels are reopened. 

In chronic glaucoma the necessity of opera- 
tion is less urgent. Usually treatment is begun 
by the use of eserin in the weakest strength 
which will keep the pupil thoroughly under 
its influence (^1 gr. of eserin sulphate or sali- 
cylate to 7 07,, of distilled water ; sometimes 
even weaker solutions suffice). If eserin causes 
conjunctivitis or cramp-like pain, as it some- 
times docs, a solution of pilocarpine nitrate 
(^1 per cent.) may be substituted. During 
this course of treatment careful watch must 
be kept on the tension, field of vision, and 
visual acuity, and if retrogression Ls noted 
operation should be advised. The results of 
iridectomy are less satisfactory in chronic 
than in acute glaucoma, and in recent years 
various measures have been devised which 
aim at the establishment of a permanently 
leaking fistula between the anterior chamber 
and the subconjunctival tissues. Of these the 
operation of trephining is most in favour ; it 
consists in the excision of a small disc of sclera 
at the sclero-comeai junction. 

SfiOONDAuv Glaucoma 

In secondary glaucoma the symptoms de- 
tailed above may be masked and modified to 
some extent by the underlying disease. 

Etiolo^. — The following are the conditions 
to which it most commonly owes its origin ; 

1. Iritia and izidxHsyditii. — Glaucoma may 


result in two ways, (a) There is a vazMjr ci 
irido-oyolitis characterized by the aeoxetioB 
of an excess of albuminous fluid, and 
clogging of the comeo-iridic angle with leuoo* 
c>ii68 (serous cyclitis) ; the tension is raised 
and the anterior chamber is deep, (b) The 
formation of posterior syneohie may so glue 
the margin of the pupil to the lens as to form 
a water-tight adhesion ; the aqueous humour 
ciollecting behind the iris balloons it forwards 
(iriH bathbe) and causes occlusion of the comeo- 
iridic angle. To relieve the condition the oir* 
culation between the posterior and anterior 
chambers must be re-established by means 
of an iridectomy. If possible, the attack of 
glaucoma should be anticipated by performing 
the operation before the pupil is completely 
bound down. 

2. Perforating wounds and nloen ol the 
oomea. — The iris becomes entangled in the 
cicatrix and is dragged forward, while the 
free circulation of the aqueous humour is 
impeded, /m ItomM may also result from 
adlicsion of the iris to the lens capsule. The 
iris must be freed from the cicatrix, or the 
communication between the posterior and 
anterior chambers restored by an iridectomy. 

3. Dislocation of the lens. (See Lens, Dis- 
lo(;ation of.) 

4. Intra-oeiilar tnmoon. — Much the com- 
monest form is sarcoma of the choroid, which 
occurs in elderly people. Since the fundus is 
frequently invisible owing to haze of the media, 
it may be difficult to distinguish the case from 
one of primary acute glaucoma. There may 
be a history of gradual failure of vision before 
the onset of the glaucomatous symptoms ; a 
combination of ^aucoma of short duration 
with absolute blindness, or with detachment 
of the retina, is suspicious. Blind painful 
glaucomatous eyes should usually be excised. 
Glioma of the retina is a disease of childhood, 
and the glaucoma which ensues is of the 
buphthalmic type, but true buphthalmos is 
seldom very clo^y imitated* 

5. IntraHNmlarli 0 Bmorrliage.--LargeefiEuai 
into the anterior chamber or vitreous are 
comparatively seldom followed by glaucoma, 
especially when they occur in eyes previoody 
healthy, but the sequence is not infrequent 
in certain forms of profuse retinal hsamoirhiM 
(thrombosis of the central retinal vein). The 
prognosis in the latter case is bad. 

Gbobgs Coats. 

QLIBT (see Gonobkhcba). 
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QlRnaRD’8 DI8EA8E (see Viscebop- 

ToaxB ). 

QLOBU8 HY8TERIOU8 (see Hystebia; 
Feabynx, Spasm of). 

QL088ITI8 (see Stomaiitis and Glossitis). 

QL0880 - LABIO - PHARYNGEAL 
PARALY8I8 (see Bulbak Palsy). 

GLOTTIS, CEDEMA OF (see Labyxx, 
CBdema of). 

0LY008URIA (see Diabetes Mellitus; 
PiTuiTABy Gland, .Affections of; 
Ubine, Examination of). 

GOITRE.— The terni goitre is somewhat 
loosely used to describe any form of thyroid 
e^argement. Such enlargements may be 
divided into three main groups : 

1. Inflammatory swellings. 

2. Localized tumours. 

3. Diffuse enlargements of the gland. 

The first group includes rare conditions 

such as gummata, localized abscesses, and 
hydatids. Very rarely a diffuse inflamma- 
tory enlargement known as acute thyroiditis 
(Riedel’s disease) may be seen; it is more 
common in the male, is chara<*t<»Tized by a rajud 
enlargement of the thyroid, which is adherent 
to and compresses the surrounding tissues, 
and may give rise to urgent dyspnoea. 

The last two groups include the majority of 
cases of enlarged thyroid, and may be divided 
as follows ; — 

Innocent. 

(а) Localized~ 

Adenomata. 

Cysto-adenomata. 

Fibro-adenomata. 

(б) Diffuse — 

Parenchymatous. 

Adeno-parenchymatoua. 

Exophthalmic goitre (Graves’s disease). 

Malignant. 

Carcinoma. 

In actual practice the line of distinction 
betwera these varieties is not clearly marked. 
Thus it is found that the simple parenchyma- 
tous enl^gements are not uncommonly asso- 
ciated with the presence of adenomata. More- 
over, ^ degrees of hyp^yroidism may be 
seen, from the simple parenhymatous to the 
tone exophthalmic goitre. (This latter variety 
IS considered under Exophthalmic Goitbe.) 


Adenomata 

These tumours are about ten times more 
common in women than in men. Except in 
so far as they are more prone to arise in th3rroids 
the seat of a general enlargement, they show no 
tendency to be end cm ic. Th ey are most common 
between the ages of 20 and 40. 

Pathology. — ^In the early stages there are 
one or more pure adenomata, appearing as 
small rounded encapsulated masses which 
often have a granular solid appearance. In 
other cases small glistening areas of colloid 
material may be seen. As the tumour in- 
creases the capsule becomes thicker and better 
defined, the centre at the same time tending 
to break down from an accumulation of colloid 
or from haemorrhage. By this means a cysto- 
adenoma is formed, and it is rare to find the 
larger tumours solid throughout. In many 
cases almost a pure cyst may result. Micro- 
scopically, the tumour very closely resembles 
a normal thyroid. In the solid varieties the 
vesicles may be largely filled with papillary 
processes of proliferated epithelium, the so- 
called foetal adenoma, and in such cases slight 
hyperthyroidism may bo present, In other 
cases the proliferation is slight, and well- 
defined vesicles are present. The vesicles may 
be enlarged and filled with colloid, forming 
small cysts. 

In longstanding cases of multiple adeno- 
mata there may be much fibrous tissue, giving 
rise to the so-called fibro-adenoma. 

Ssrmiitomatology. — The presence of a 
tumour which forms a rounded mass in the 
substance of the thyroid is often tho only 
evidence of a small single adenoma. The 
tumour is soft and semi-fluctuant, and follows 
the movements of the trachea during swallow- 
ing. If in the lateral lobe, it will be in part 
beneath the stemo-mastoid muscle. If in the 
isthmus, it may be confused with a tuberculous 
abscess, the latter, however, being less globular 
and more definitely fluctuating. If cystic, the 
tumour is tense and does not fluctuate, the 
solid tumours, therefore, often appearing softer 
and more fluid than the cysts. If multiple, there 
will be an irregular enlargement of the ^yroid. 
Apart from the presence of the tumour, the 
most common symptom is that of pressure. The 
trachea is the first structure to be compressed, 
the patient suffering from dyspneea, which is 
increased on exertion. This symptom is more 
pronounced if the tumour is growing from the 
lower border of the thyroid and becomes fixed 
in the thoracic inlet, the so-called substemal 
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goitre. Acute dyspncea may also arise if there 
is sudden hsemorrhage into the cyst. The 
veins, or even the recurrent Iar 3 mgeal nerve, 
may be compressed, and it has already been 
mentioned that in certain cases there is a mild 
amount of hyperthyroidism, seldom sufficient 
to be designate exophthalmic goitre. It may 
be noticed that the tumour increases in size 
during the catamenia or pregnancy. 

Prognosis. — If untreated the tumour tends 
to progress steadily in size, giving rise to more 
marked pressure symptoms. Rarely it may be 
the site of malignant changes. 

Treatment.— On account of the deformity, 
the danger of pressure symptoms, and the 
onset of malignant disease, the tumour should 
be removed. Whenever possible, the new 
growth should be dissected out of its capsule. 
In cases of acute dyspnoea, tracheotomy may 
be required. 

Parenchymatous Goitre 

This variety, often known as simple or 
colloid goitre, probably includes two varieties, 
the endemic and sporadic, which are dependent 
to a certain extent upon the same etiological 
tactors. 

Etiology. Sex. — Women are more com- 
monly afiected than men. In sporadic cases 
the proportion may be as high as 20 to 1, but 
in endemic areas the ratio approaches equality. 
In the sporadic variety especially there ap- 
pears to be a close relatio^ip between the 
activity of the female generating organs and 
enlargement of the thyroid. In many normal 
women there is an enlargement of the gland 
during menstruation and pregnancy, and the 
same increase is often noticed in glands which 
are the seat of pathological enlargement. 

Age. — The condition generally commences at 
the age of puberty, but endemic varieties may 
occur at any period of life. Occasionally it 
may be present at birth, several children of 
the same family being affected with the dis- 
ease. This is more common in endemic areas. 

Infection. — ^Evidence in favour of infection 
as a causative factor is steadily increasing. 
There are certain areas, such as Derbyshire, 
Switzerland, and parts of India, where goitre 
is very common. In the Gilgit Valley 2^ per 
cent, of the {)eople are sufferers, whilst in some 
parts of the canton of Berne 80 per cent, of 
the recruits are rejected for this disease. All 
these endemic areas are alike in that they are 
mountainous regions with a temperate or sub- 
tropical climate. It has long been known that 


there was a relationship between the drinkings 
water and the presence of this disease, aM 
that if the water supply was changed a rapid 
diminution in the number of cases took pla^ 
McCanison has brought forward very s^ng 
evidence to show that there is no relatiozu^p 
between the geological structure of the sou 
and the presence of goitre, but that ^itie 
can be produced both in man and in ammAla 
by drinl^g certain waters, the property which 
has this effect being desteoyed if the water 
be sterilized by heat. The infective agent 
is carried to the water from the intestinal 
tract of those affected with the disease. Work- 
ing on these lines, he was able to produce a 
simple goitre in himself and in other men. 
His evidence shows that the disease is not due 
to one specific infection but is a reaction to 
one or more different organisms. Farrant’s 
work on the changes found in the thyroid 
with acute and chronic infections lends support 
to this view. 

Pathology.— There is at first a diffuse ^- 
largement of the gland, the normal outline 
being maintained. The capsule shows many 
dilated and thin-walled veins and the cut sur- 
face a large number of small vesicles filled 
with colloid material, these vesicles resembling 
in the early stages grains of sago. Later, as 
the vesicles enlarge, a honeycomb appearance 
is presented or definite cysts are seen. Hemor- 
rhage may also occur into the gland substance 
or into the cysts. , In certain cases, in addi- 
tion to the general enlargement, there are 
definitely encapsulated adenomata which are 
often richly cellular and therefore granular 
in appearance. In cases where there is clinical 
evidence of hyperthyroidism there is often 
but little colloid. The endemic varieties show, 
in the early stages, apj^earanoes identical with 
those of the sporadic cases. Cysts are, how- 
ever, more common, the outline of the gland 
being irregular. The cysts themselves, owing 
to the breaking down of the intervening 
walls, become multilocular. In lo ng sta nding 
examples th^e may be a considerable over- 
growth of fibrous tissue. 

Microscopically, it may be seen, in addition, 
that the lining epithelium is often fLatten^ 
but may show a certain amount of proliferation 
in places. 

Symptomatology. — In sporadic oases a 
sweUing of the neck is first noticed, more com- 
monly at the age of puberty. The swelling is 
discovered by accident. It increases at the 
menstrual periods or during pregnancy, and it 
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painless, smooth, and retains the outline of the 
normal thyroid gland. The swelling is at- 
tached to the trachea, moving on deglutition, 
and lies between the stemo-mastoid muscles. 
There may be a slight dragging sensation in 
the neck, and the superficial veins may be 
dilated. In about one-third of the cases there 
are no other s 3 rmptoms, although the swelling 
may steadily increase in size and give rise to 
considerable inconvenience from this cause. 
In the remaining cases there is evidence of 
pressure upon the trachea, d 3 'spnG 0 a being pre- 
sent on exertion. Later there is difficulty in 
breathing in the recumbent position, and 
a stridor may even be present. This symp- 
tom is more prominent with fibrous and 
retrosternal goitres. Rarely, the ensophagus 
may be compressed, and occasionally pressure 
upon the trachea or recurrent laryngeal nerve 
may cause aphonia. Acute ])aroxysmal exacer- 
bations of the dyspnoea in ay be })resent at night 
and may prove fatal. The endemic cases are 
more commonly irregular in outline and attack 
members of the same family. Tiie offspring 
of such patients may be goitrous or cretinous. 
Parenchymatous goitres can be distinguished 
from the malignant varieties by th(^. slowness 
of their growth and by their mobility. 

Prognosis* — The sporadic varieties occur- 
ring in young girls tend to recover sponta- 
neously, although they may persist for several 
years. The swelling may, however, increase 
in size and become cystic, fibrous, and irregular 
in outline. In such cases the immediate 
danger is the presence of dyspnoea, which, if 
not relieved, may be fatal. After months or 
years hyperthyroidism may appear and steadily 
piogreas to true Graves’s disease. In other 
cases, especially if fibro-cystic, the normal 
gland substance may atrophy and the patient 
develop symptoms of myxendema. In the 
endemic type the condition is liable to })ro- 
gress steadily unless the patient be removed 
from the infected area. Either type may 
become the seat of malignant disease. 

Treatment. — In the early stages of the 
STOradic variety palliative treatment should 
alone be tried, ^me form of iodide, either 
aa an ointment or internally, is generally 
advocated. There is, however, a considerable 
danger of this provoking symptoms of hyt^r- 
ibyroidism, and for this reason neither iodide 
nor thyroid extract should be administered. 
In the early stages attention should be given 
to the general health, any focus of infection 
being song^t for, espedally in the intestinal 


canal. For the latter, thymol in doses up 
to 10 gr. may be given, as advocated by Mc- 
Carrison. In progressive cases X-rays may be 
tried, or inoculations with a vaccine prepared 
from the contents of the patient’s intestinal 
canal, as used by McCarrison for the endemic 
varieties. In the latter the patient, whenever 
possible, should be removed from the infected 
area, and the above lines of treatment carried 
out. If the mass has persisted fgr several 
years, if it is sufficiently large to be unsightly, 
or if there is any evidence of pressure, especi- 
ally on the trachea, operative treatment should 
be undertaken. In cases of acute dyspnoea 
operation must be performed. At times, re- 
lief may be given by division of the isthmus 
or removal of one lobe; but, occasionally, 
the trachea may be so collapsed that it is 
necessary in addition to perform tracheotomy. 
This operation should, however, be avoided if 
possible, lest sepsis of the thyroidectomy 
wound result. 

Malignant Goitre 

This condition is much less common than 
the simple variety, only about 1 in 30 or 40 
of all cases being malignant. It mav occur 
in a gland apparently previously healthy, or 
may be grafted upon one of the simple changes. 
In the former case the primary lesion is o^n 
minute, the attention only being directed to 
the condition by secondary deposits which 
arc very prone to occur in the bones. It occurs, 
as a rule, later in life than the simple varieties, 
the most frequent ages of onset being between 
30 and 50 years. 

Pathology. — In primary cases only a small 
nodule of carcinomatous tissue may be seen, 
even when death has occurred from multiple 
siscondary deposits. The nodule presents the 
aspect of a localized adenoma, but there is 
no apparent capsule. It appears solid, with 
little or no colloid, and is thus differentiated 
in the normal gland tissue. If the tumour 
has grown locally, the thyroid may be enlarged 
considerably and irregularly. It is hard, and 
in many cases has broken through the cap- 
sule of the gland to invade the surrounding 
tissues. It may have eroded the trachea or 
the overlying sternum. In secondary cases, 
carcinoma may be seen in only one area of the 
gland, but in this position may have invaded 
the surrounding structures. In all vwetic^, 
secondary deposits are common, especially in 
the bones. Microscopically the growth is richly 
cellular, and shows scattered throughout its 
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suhstance small ill-defined alveoli filled with 
colloid material. 

Sympf ftfw a- — There may be no symptoms 
in the thyroid gland, the secondary deposit 
being alone manifest. In other cases there is 
a rapid enlargement which shortly becomes 
adherent to the surrounding structures. There 
is early evidence of pressure and infiltration, 
the recurrent laryngeal nerve being frequently 
affected. The tumour is extremely vascular, 
large veins being seen on its surface, and the 
skin over it may become dusky and mottled. 
Pain is severe, dyspnoea and dysphagia appear 
early, and, after the growth has spread through 
the limits of the capsule, secondary deposits 
occur in the lymphatic glands. The growth 
may erode the (esophagus and the trachea, 
giving rise to haematemesis and hflemoptysis. 

Prognosis* — Unfortunately, an accurate 
diagnosis is often not made until the growth 
has perforated the capsule and invaded the 
surrounding structures. If a diagnosis be 
made in the earlier stages, or if carcinoma be 
found after removal of an apparent benign 
swelling, the prognosis is better, but even in 
these cases deposits may appear in bones 
remote from the thyroid. 

Treatment* — Operative treatment is alone 
of value. The whole gland should be removed, 
and inyxoedema prevented by the administra- 
tion of thyroid extract. If the growth is too 
advanced for removal, relief may be given by 
tracheotomy. Albert J, Walton. 

GOITRE, EXOPHTHALMIC («cc Exoph- 
thalmic Goitre). 


articles, such as closet seats, napkins, tow^ 
etc. In the case of men sexual interoourse witii 
an infected woman is followed by gonorrhesa m 
only a small proportion of cases (prohabl;y not 
more than 3 or 4 per cent.) ; it is the multitude 
of exposures which explains the great preva- 
lence of the disease. In women infection is 
much more likely to follow impure intercourse, 
owing to the implantation of the virus in a 
protected situation. 

Pathology*- “The gonococcus, discovered by 
Ncisser, is a diplococcus of which the two ele- 
ments are kidney- or coffee-bean-shaped, with 
their concave, or flat, sides opjxised (Plate 4, 
Fig. 5,Vo1. 1, facing ]>.146). In size it is about Ig, 
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QONORRHCEA, — An inflammation of the 
genito-urinary passages due to invasion by a 
s|)ccific micro-organism, the gonococcus. The 
infection may spread by continuity to adnexa 
of the genito-urinary passages, such as the 
prostate, vas, and epididymis in males, and 
the uterus, Fallopian tubes, and ovaries in 
females. It may also spread to other parts of 
the body by transference (a) on infected articles 
or (h) through the blood-stream. Wherever it 
occurs, gonococcal inflammation is at first 
purulent in type and tends to be followed by 
connective-tissue formation, which distorts or 
interferes with the function of the affected 
part. 

Etiology* — ^Infection usually results from 
sexual intercourse, but may (very rarely in 
men, more often in women, and most frequently 
in female children) follow contact with infected 


or rather smaller than an ordinary staphylo- 
coccus. In films of gonorrhoeal secretions it is 
found most characteristically within the pus- 
cells, in which it occurs in variable numl^rs; 
most of the cells of a gonorrhoeal discharge 
contain none, some a few pairs, and a few may 
be found |)acked with gonococci, when the cell 
looks as if it had been peppered with shot 
(Fig. 30). For diagnostic purposes films should 
be stained by Gram’s method, the gonooocciu 
being distinguished from some morphologically 
similar organisms by failing to retain the 
violet stain which is first applied, and being 
then dyed by the brown or red usually em- 
ployed as a counter-stain in Gram’s method. 
The gonococcus cannot be distinguished either 
morphologically or by staining methods from 
two micro-organisms, Af. cakiinhMs and the. 
meningococcus. Besides the &Qt that neiilMe 


S4I 



GONQRRHCEA 


of these occurs usually in the gemto-urinary 
passages, Jf. catarrhalis can be distinguished 
from the gonococcus by its ability to grow 
on plain culture media, the gonococcus requir- 
ing one which contains unheated constituents 
of blood. A fact of practical importance is 
the low vitality of the gonococcus, which vill 
not stand complete drying, exposure to a 
temperature of 104^ F. for six hours, or the 
application of comparatively feeble antiseptics. 

When implanted on a susceptible mucous 
membrane, such as that of the urethra or the 
cervix uteri, the gonococcus quickly finds 
its way to the deeper tissues and invades 
the glands opening on the mucosa. Its toxin 
is irritant and erosive in action, and invasion 
is quickly followed by profuse shedding of 
epithelium, leaving large areas of submucous 
tissue bare ; by free exudation of serum and 
polynuclear cells, constituting the purulent 
discharge which is such a ])rominent feature 
of the disease ; and by infiltration of the deejier 
tissues with round cells, which may subse- 
quently form scar tissue, with resulting con- 
striction of the infected canal. The infection 
tends to spread along the mucous mem- 
brane, and far along canals opening on to it, 
giving rise to inflammation of structures so 
remote from the original site of infection as 
the vas deferens and epididymis in the male, 
the uterus, Fallopian tubes, and pelvic peri- 
toneum in the female. The invasion of these 
structures is followed by inflammatorj' re- 
action similar in nature to that which occurs 
in the mucous membrane originally infected. 
Subsequently the deposition of connective 
tissue about the infected cianal destroys its 
function ; thus double epididymitis and double 
salpingitis result in sterility in male and female 
respectively. The inflammatory material im- 
prisoned within an infected Fallopian tube 
may increase sufficiently to cause a large in- 
flammatory cyst (pyo-salpinx) which may 
rupture into the peritoneal cavity. In the 
male, infection of the epididymis may not de- 
clare itself for many months, and then an 
attack of epididymitis may follow^ some trivial 
injury or strain. The pus-formation in epi- 
didymitis is rarely so great as to cause rupture 
of an abscess on to the external surface, the 
inflammatory material more usually being ab- 
sorbed. gradually, and the places where the 
inflammation was most intense — ^notably the 
tail of the epididymis — ^being occupied by one 
or more nodules of scar tissue, which can be 
detected by palpation long after the attack. 


Much of the intractability of gonorrhoE^ is due 
to invasion of the numerous follicles which open 
on the mucous surface of the genito-urinary 
canal. Many of these become inflammatory 
cysts, with the infective material imprisoned 
within them safely out of reach of antiseptics 
applied to the sunace. Invasion of the fol- 
licles gives the gonococcus the opportunity of 
setting up inflammatory reactions deep in the 
(‘avernous tissue, and the resulting deposit of 
connective tissue often causes distortion and 
narrowing of the urethral canal. Long after 
the mucous membrane has practically recovered, 
the contents of infected follicles may continue 
to be expelled at intervals on the s^ace, and 
give rise to fresh outbursts of inflammatory 
discharge. Sometimes the infective material 
bursts the confines of the gland, and an abscess 
forms in the surrounding tissues. This is seen 
in the periurethral abscess, prostatio abscess, 
and cowperitis of men, and the Bartholinian 
abscess of women. 

It is probable that the gonococcus invades 
the blood-stream in most cases of gonorrhoea, 
but it is only in the minority — 2 or 3 per cent. 
— ^that it gains a footing in other tissues such 
as joints, tendon-sheatl^, buTsse, the iris, and 
the endocardium, the first of these being most 
frequently aflected, and the last by far the 
most rarely. The invasion of these straotures 
is followed by profuse exudation of polynuclear 
cells and serum, and — a fact of some import- 
ance to the treatment — ^the production of new 
connective tissue in and about the afiected 
part, which tends later to the formation of 
adhesions. 

Symptomatology in men.— Both symp- 
toms and complications are somewhat dis- 
similar in the tw^o sexes on account of anato- 
mical diflerences. In men, in an average at- 
tack, following the incubation period — which is 
usually about three days, but may be eight 
or ten or, very rarely, as long as forty — ^fchere is 
slight itching or irritation of the meatus, which 
appears redder than normal, with its lips stuck 
together by a slight mucoid discharge ; examin- 
ation of this shows epithelial cells covered with 
gonococci and a few pus-oells. This is the stage 
of the disease at which treatment ought to 
commence ; if men would take alarm now and 
obtain skilled treatment at once, gonorrheea 
would be a comparatively easy disease to treat, 
and the army of gonococcus-carriers would 
quickly vanish. But the average man either will 
not believe that it can be true that he, of all 
men, has caught gonorrhoea, or hesitates to 
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seek advice because of the social stigma result- 
ing from contraction of venereal disease. He 
waits a few days longer until the increase of 
symptoms convinces lum, and by this time the 
golden opportunity of aborting the disease has 
been lost. 

In the two days following the onset the symp- 
toms increase rapidly ; the discharge becomes 
creamy, or even bloodstained, and profuse ; 
there is usually considerable burning and pain 
on micturition, and, at night especially, pain- 
ful erections or chordee, in which the rigid 
penis is bent over in a curve, may become fre- 
quent. In a high proportion of cases the 
posterior urethra is invaded in the second or 
third week, and the backward spread of the 
disease may then be marked by great increase 
of painful symptoms, with frequency of mic- 
turition, strangury, and perhaps the passage 
of a few drops of blood at the end of micturi- 
tion. It would be a mistake, however, to sup- 
pose that, without these s}inptoms, posterior 
urethritis does not exist, since in the majority 
of cases the infection of the posterior urethra 
is discovered only by objective examination. 
The discharge of piurulent material into the 
urethral canal is shown also in the urine, 
which in the earlier stages is turbid with the 
pus that it has picked up in its passage 
through the urethra. Later, when the dis- 
charge has become so slight that none can be 
expressed from the meatus, it may be seen in 
the urine in the form of threads. On tHs 
account examination of the urine in gonor- 
rheea is a valuable diagnostic measure which 
will be referred to in more detail later. 

In untreated cases the purulent discharge 
continues to be a prominent feature for six 
weeks or longer before beginning to die down. 
Most cases are treated before this, and usually 
by the end of the second or third week all dis- 
comfort has ended and the discharge become 
trivial. Favourable cases may be completely 
free from all signs in about six weeks, but, in 
very many, foci of infection remain which pro- 
long the disease for months or even years. In 
these the discharge (“ gleet *’) is discovered as a 
slight greyish bead in the mornings, or stickiness 
of the lips of the meatus, or simply as purulent 
threads or filaments in the urine. In some . 
cases the prostate only may remain infected, 
and the sole evidence of disease consists in 
the presence of pus in the prostatic secretion. 
Often in these cases, owing to infection of the 
prostate, the patient complains of vague weight 
or soreness in the perineum and of various 


neurasthenic symptoms. It is uneertain in [ 
what proportion of ohionio oases of uietluilia 
which started as gonorrhoea the gcmocooeas 
persists in the uretlm. In most oases a second- 
ary infection by other or|;ani8ms, staphylo-^ 
cocci, streptococci, and diphtheroids, ooours 
comparatively early in the disease, and it is 
these which are found in most of the old oases. 
Undoubtedly examples of persistenoe of gono- 
cocci for many years do occur, but they are in 
the minority, and in most oases no evidence of 
the presence of the gonococcus can be found 
by most careful search, either microsoopioal, 
cdtural, or serological. The gonococcus is, 
however, notoriously difficult to cultivate from 
secretions containing mixed organisms, and the 
consequences of transference of infection to 
others are so serious that, in practice, it is 
safest to regard the patient as still suffering 
from gonorrhoea until all signs of uret^tis 
have disappeared. 

Local Gomplicatioiis in man*— -Balanitis 

from irritation by inflammatory secretions is 
fairly common wherever there is a long pre- 
puce. 

Periurethral inlUtrate of some degree is to 
common in gonorrhoea that it mi^t be ac- 
counted a routine feature of the disease, but in 
most cases the infiltrate is not easily detectable 
by palpation. In some cases a globular swell- 
ing forms somewhere along the urethral canal 
and may reach the size of a pea, a bean, or 
even a Tangerine orange. The abscess may 
burst externaUy or require opening ; in most 
cases it gradu^y subsides to the size of a 
millet seed, and can be detected by palpation 
over a sound many months after the attack. 
These infiltrations are very apt to be followed 
by stricture unless care is taken to dilate the 
canal fully before the patient is dismissed. In 
very many cases a small residuum of infection 
remains within the follicle and is the cause of 
the attack persisting, or of repeated rdapses. 
In the latter case aU signs may disappear for 
weeks or months and then recur with a puru- 
lent discharge, which disappears again after a 
few days, the infected follide having diadbarged 
its contents on to the surface and then dosed 
down again. 

Oowperitii is a comparatively rare oom][dica- 
tion. It is often diagnosed as prostatitu be- 
cause of the accompanying pain in the and 
region, pain on defection, stmigo^, and even 
sometimes retention of urine. It is tmULj dia- 
tinguished from prostatitis by palpating the 
acutely tender, swollen area between a Ingie ; 
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witliin the anal orifice and a thumb juet out- 
side it. Usually the abscess bursts externally 
or is opened. Barely it bursts into the mem- 
branous urethra. 

Ptoitatitis in some degree is so common in 
gonorrhoea as to be reckoned a part of the 
ordinary disease, but that is the type whicjh 
is only detected by the examination detailed 
below. In a small proportion of cases an 
abscess forms and gives rise to severe pain in 
the perineal region, pain on defajcation, fre- 
quency of micturition, strangury, and, often 
about the fourth day, retention of urine. 

Examination per rectum reveals an intensely 
tender, swollen prostate. Belief is usually 
obtained by the abscess bursting into the deep 
urethra about the seventh day, when the 
urethra] discharge, which has often almost 
ceased in the meantime, suddenly becomes 
enormously increased. The symptoms may be 
repeated a week or so later owing to regatber- 
ing of the abscess if prostato massage has not 
been apjdied to keep the abscess draining into 
the urethra. 0<.‘casionally a prostatic abscess 
bursts into the rectum ; very rarely indeed it 
may burrow and open in situations far removed 
from the prostate. 

Vesiculitis rarely causes distinguishable 
symptoms. In case^ of arthritis and other 
metastatic complications a chronic infe<}tion of 
one or both vesicles is often found ; the aflected 
vesicle is then easily palpable and rimder. 

Epididymitis is a relatively common com- 
plication, one testicle being aflected in about 
17 per cent, of cases, and both in about 1 per 
cent. It is a complication which is largely 
preventable and should not occur in more 
than 1 or 2 per cent, of cases. The chief 
causes are slight traumata such as may result 
from failure to reduce physical exercise and 
support the testicles properly, and undue irri- 
tation of the inflamed urethra by chemicals, 
instruments, or irrigation at too "high a pres- 
sure. The attack usually commences with a 
smart rise of temperature and stoppage, or 
considerable reduction, of urethral discharge. 
There are often pain and tenderness at the in- 
guinal rings, and if the right testicle is aflected 
there may be pain in the right iliac fossa, which 
has led more than once to removal of the 
appendix. The inflamed epididymis becomes 
considerably swollen, and can be felt as a very 
tender bolster behind the testicle, which is also 
moderately inflamed. There is often also an 
i nfl a mm atory hydrocele, and the scrotal tissues 
are swollen and reddened. Very rarely an 


abscess raav form and burst externally. The 
acute phases of the attack usually Iwt from 
ten days to a fortnight before the inflamed 
structures begin to show definite signs of sub- 
siding, and one or more bard nodules may 
remain, particularly in the tail of the epididy- 
mis, for months or years afterwards. (See also 
Epididymitis.) 

Diagnosis in males.— In acute gonorrhcea 
the diagnosis is simple, since all that is neces- 
sary is to examine microscopically the discharge 
from the meatus and demonstrate gonococci 
in it. It is not so easy to determine in many 
cases how far the disease has progressed along 
the urethra, though Thompson’s two-glass 
urine test is relied upon by many for this pur- 
})ose. The jjatient passes a few ounces of 
early-morning urine into one glass and the 
balance into a second. If the first sj)ecimen 
contains pus and the se(*ond is normal, ante- 
rior urethritis is diagnosed; if both contain 
pus, anterior and i>osterior urethritis. The 
test will not detect a very early posterior 
urethritis, since not enough secretion has 
formed in the urethra to be forced into the 
bladder and mixed with the urine there, and 
the first urine often suffices to clear the pos- 
terior urethra as well as the anterior. A more 
certain method is to wash out the anterior 
urethra before letting the patient urinate. 
Then any pathological elements found in the 
urine must have come from the urethra be- 
hind the barrier formed by the compressor 
urethra?. In routine practice, in view of the 
time involved in washing the anterior urethra 
separately, it is safer and more expedient to 
treat all acute cases as if the whole urethra 
were involved, for then a very early post(?rior 
urethritis may be aborted. 

In chronic ceases, and where it is necessary 
to determine whether or not any infection 
remains, the task of diagnosis may be very 
difficult and complicat<?d, and the examination 
is usually prolonged over a number of sittings. 
It is necessary to determine first w'hether or 
not the gonococcus is persisting, and secondly 
the sites of the residua. The stejis of the 
examination are as follows : — 

1, Wash the anterior urethra by inigation 
with a good back-flow catheter until the wash- 
ings are quite clear. The washings, jare exam- 
ined microscopically. The first may be hazy 
and, on centrifugalization, show a deposit of 
jius in which organisms are found ; or there 
may be threads of various types — ^long he^vy 
ones which quickly sink and^contain much 
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pus; or light ones which are mostly mucus 
with a little pus and epithelium and indicate 
very slight trouble ; or specks which, if few 
in number, are of no great significance. Patho- 
logical elements in these specimens indicate, 
of course, an anterior urethritis, and the nature 
of the micro-organisms its present cause. 

2. Make the patient urinate into a series of 
glasses until the contents of one glass appear 
quite clear and free from threads. If then the 
patient still has urine in his bladder, let it 
remain ; if not, irrigate the whole urethra with 
sterile tap-water or saline, leaving some in the 
bladder. The urine is examined on lines 
similar to those indicated above. It may con- 
tain long heavy threads of secretion from the 
surface, or (and) short comma-shaped ones 
which are plugs of secretion expressed from 
the mouths of the prostatic ducts. 

3. Examine the prostate to determine if one 
or both lobes are unnaturally large, nodular, 
or boggy in consistence ; massage the prostate, 
exercising gentle pressure from the periphery 
to the midcQe line. The last manoeuvre usually 
causes prostatic secretion to appear at the 
meatus ; this is caught and examined. The 
patient empties his bladder into a clean glass, 
and, if a good specimen has not been obtained 
at the meatus, the contents are centrifugalized 
to obtain the deposit. Normal prostatic secretion 
is opalescent and contains round lecithin bodies, 
amyloid bodies rather like starch grains, epi- 
thelium, and a few leucocytes. Pathological 
secretion is much more turbid, sinks heavily 
to the bottom of the urine glass, and contains 
much pus, often in clumps. Again a close 
look-out is kept for micro-organisms. 

4. Usually the seminal vesicles are examined 
at the same time as the prostate, and their 
contents expressed. Normal vesicles are diffi- 
cult to palpate with a gloved finger, so that, if 
a vesicle can be felt easily, it is very suspicious 
of disease. 

The examination so far has shown generally 
in what situations the disease persists — anterior 
urethra, posterior urethra, prostate, vesicles, 
or all of these. The further examination deter- 
mines the nature of the disease. 

5. The largest acorn-tipped bougie which 
will pass the meatus is passed down to the 
bulb. Normally it should not be stopped after 
passing the neck of the fossa uavicularis until 
it reaches the triangular ligament. It may be 
stopped by an infiltrate or pass this with diffi- 
culty. The impression of an abnormality is 
confirmed by the patient’s comiilaint of sore- 


ness at that point, and by the fact t^t, wliiig 
the shoulder of the bougie has been pndiad 
past the obstruction, on pulUxig the iiiatranMttt 
back it hitches against the obstruction. 

6. A straight metal sound is passed into the 
urethra, which is palpated over it to det^ 
the sites of abnormal swellings or thicknesses. 

7. A curved metal sound as large as will 
pass the anterior urethra is passed gentler into 
the bladder. If it encounters obstruction in 
the posterior urethra or draws blood, persisting 
disease is indicated. 

8. UrethroBcopic examination is applied by 
far the more commonly to the anterior urethra, 
as posterior urethroscopy is usually attended 
by considerable discomfort to the patient. The 
conditions found are (a) general subacute in- 
flammation, (h) soft and hard infiltrates which 
distort the normal contour of the urethra, (c) 
folliculitis, (d) granular patches or, particidarly 
in the posterior urethra, definite polypi. 

9. The gonococcal complement-fiimtion teat 
in good hands often gives valuable indications 
in old-standing cases. Thus, if positive, it 
stimulates a further search for gonococci which 
may not have been found in the examinations 
detailed above ; if negative and no gonococci 
have been found, it helps to confirm the im- 
pression that the gonococcus is not responsible 
for persistence of the symptoms. 

10. After a specimen of blood has been taxen 
for the complement-fixation test, and when the 
local disturbance consequent on the instru- 
mental examination detailed above has died 
down, a large dose of vaccine, say 150 millions 
ordinary emulsion, or a dose of the special 
provocative vaccine made by (jcnatosan, Ltd., 
may be given. An increase of urethral symp- 
toms following such an injection is suggestive 
of a |)ersistent gonococcal infection. 

11. It is advisable always to obtain sp^i- 
mens of urethral discharge on the day following 
any of the instrumental examinations detailed 
above, and examine them for gonococci. As 
additional stimulants may be mention^ the 
injection into the urethra of silver nitrate, 
5-10 gr. to the ounce, or magnesium chloride, 
1/500, and the consumption of alcohol, piddes, 
spices, and curries. After the use of any of 
these stimulants gonococci may be diaoovezed 
inr the resultant discharge. 

12. Culture of the secretions stimulated hy 
the procedures mentioned above is valuaU^ 
since on occasion gonococci may be discoTBiad 
thus when microscopical exammation has failed 
to detect them* 
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The diagnooB of the vatioos local oomplica* is uncertain in what proportion of casM the 
tions is not usually difficult* Epididymitis may infection spreads to the body of the utorus, 
be due to other mioro-oruanisms such as the but in many the intractability of the disease 
tubercle or the colon bacillus* In tubercle the may be due to the endometrium having be- 
prooess is more chronic, the epidid 3 rmis is more come infected, though there may have been 
nodular, and there is much greater tendency no noticeable increase of symptoms. ^ In a pro- 
to formation of multiple fistulfle. Epididymitis portion of cases the upward extendon of the 
due to B. coli is distinguished by the absence of disease is attended by a marked increase in 
any acute urethritis and the j)rescnce of B. coli pelvic and constitutional symptoms, which may 
cystitis. confine the patient to bed for some days. In 

Sywipfafctw of gonorrhosa in woman* — In its chronic stages there may be constant back- 
women the disease is often so mild as to pass ache and pelvic weight and menstrual disturb- 
unnoticed by the patient. The chief sites of anccs* The uterus is found to be enlarged, 
infection are the urethra, the ducts of Bar- boggy, and variably tender on palpation. It 
tholin's glands, the vulva and vagina, and the should be noted in connexion with subjective 
cervix uteri, of which the last is by far the symptoms that their absence does not indicate 
most frequent in adults. Acute urethritis absence of infection. It is the outstanding 
gives rise to the same symptoms as in the cases which influence book descriptions, and 
male — ^urethral discharge and burning on niic- either much gonorrhoea of women is compara- 
turition. The canal is a simple one, and in tively symptomless or the disease is not so 
most cases the infection quickly clears uj) under prevalent in women as its known prevalence 
treatment, but may persist in various folli<?les in men would lead us to believe, 
and ducts, notably Skene’s ducts, which oj)en SalpingitiB* due to extension into one or both 
in the floor just within the meatus. Fallopian tubes, results in partial or complete 

Bartholinitis is comparativi^Jy uncommon, blockage of the tube, and is one of the com- 
The infection may be confined to the du<?t, monest causes of ectopic gestation and of 
when the only sign is a reddened orifice from pyo8alj)inx. As an extension of the process, 
which pus can be expressed. In most cases j)elvic peritonitis may result from bursting of 
the whole gland breaks down, with formation a pyosalpinx or from extrusion of the infected 
of an abscess. In (*.hTonic cases it is always material through the fimbriated end of the 
necessary to inspect carefully the ducts of tube. Similarly ovaritis may result from the 
Bartholin’s glands, since, without treatment, entrance of gonococci through a ruptured 
infection may persist here long after it has been Graafian follicle. The symptoms are severe 
cleared from other situations. (constitutional disturbance, pelvic pain, and 

Gonorrhoeal vnlvo-vaginitis is not a ])ronu- enlargement and tenderness of the affected 
nent feature of gonorrhoea in adults, but is the structures. 

chief form in which the disease attacks female Diagnosis of gonoirhosa in women«r" 
children infected by such external agencies as Each of the jearts likely to be affected is exam- 
towels and napkins. There is a profuse dis- ined in turn, and, in taking specimens, it is 
charge, with soreness and burning of the parts, necessary carefully to exclude contamination 
which settles down in a few weeks to a chronic by secretion from other parts. The patient 
inflammation that may j)ersist for months. sliould not have urinated. After the vulva 
Oenidtii is much the commonest manifes- and vestibule have been disinfected the urethra 
tatioD of gonorrhoea in adults, and may be is milked ” through the anterior vaginal wall 
the starting-point from which the disease and specimens made. At the same time the 
spreads to the body of the utorus, tubes, region within and around the orifice is care- 
ovaries, and pelvic peritoneum. A profuse dis- fully in8j)ected for infected follicles. The 
charge pours from the os uteri, which is usually urine may be passed at this stage and exam- 
reddened and excoriated. The patient may ined for pus and organisms. The orifices of 
complain of no discomfort other than that due Bartholin’s glands are then inspected, and the 
to the discharge, or there may be malaise with glands squeezed to express any pus. The 
dragging pain wd feeling of weight in the back uterus, tubes, and ovaries are palpated bi- 
and pelvic region. The discharge j)er6ists for manually for enlargement and tenderness, and 
months, probably owing to the depth to which a Fergusson’s speculum is passed to expose the 
the TOnococcuB can penetrate in the cervic^ cervix. Specimens should be taken of vaginal 
glands and the difficulty of turning it out. It secretion ; this usually contains a great variety 
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of organisms in which it is difficult to detect is always great danger of permanent stifleniiigi 
the gonococcus, but the examination is useful from adhesions. (See also AbthriuBi Sins- 
to show approximately the proportion of pus purativb.) Bursitis and teno-synovitis com* 
in the secretion which has collected in the monly afiect sheaths and burses around in* 
vagina. It is advisable always to take cul- fected joints, though either may occur sepal* 
tures of the various secretions, since these may ately. Rarely a tendon-sheath may suppurate, 
prove positive when no gonoGO(‘.ci have been but the main danger is the crippling from 
found in microscopical f^s. It should also adhesions. 

be remembered that gonococci may be par- Iritis is commonly diagnosed as ophthalmia 
ticularly difficult to find though subsequent because of the reddened conjunctiva and the 
even'^3 prove the case to be one of gonorrhoea, association with gonorrhoea. Here again the 
so that failure to find these organisms on one tendency to adhesions has to be guarded 
occasion is no criterion of cure ; success is against. 

more likely just before or just after menstrua- Gonoooooal endocarditis is a very fatal com- 
tion, and then after glycerin or an irritant such plication. The signs and symptoms of the 
as silver nitrate, 10 gr. to the ounce, has been variety recognized are those of malignant endo* 
applied to the cervical canal. carditis. 

The complications common to both senes Keratodennia Uenorrhagica is a rare oom- 
due to transference by infected articles are plication characterized by the formation of 
ophthalmia and proctitis, of which the former horny nut-brown nodidos on the skin. The 
is dealt with in the article on Conjunctivitis, soles of the feet are most commonly afiected, 
Oonorrha'al proctitis is more frequent in women but the hands and in fact the whole body may 
owing to the greater opportunity of infection, be involved. Often it results in skin-casts of 
It is accompanied by discharge from the anus the whole soles of the feet and of the palms of 
and tenesmus. Later the cicatricial contrac- the hands being thrown oS. It is always 
tion resulting from the infiammatory deposits associated with arthritis, which is often severe, 
may lead to stenosis. and cases of keratodermia are notoriously 

The chief metastatic complications re- intractable, 
quiiing mention are arthritis, bursitis, teno- Treatment. — This is by no means satisfao- 

synovitis and iritis, which occur in about 2 per toiy, as is testified by the multitude of remedies 
cent, of cases ; endo- and pericarditis and which are employed in it by different workers, 
pleurisy, which are extremely rare ; and kerato- It is only possible liere to give a sketch of the 
dermia. It should be remembered that in main principles. The treatment is both general 
almost all cases prostatitis, or vesiculitis, or and local, the former being practically the same 
both arc present. for both sexes. The general treatment aims at 

Gonococcal arthritu may be mono- or poly- removing causes of irritation, assisting the pro- 
articular and may attack any joint, but the cess of elimination, and raising the patient’s 
knee, ankle, wrist, tarsus, fingers, and elbow resistance. Generally, the first of these is 
are most commonly affected in approximately effected by giving as much rest dumg the acute 
this order of frequency, and arthritis of the stage as is practicable and supporting such parts 
temporo-maxillary joint is not uncommon, as the testicle. The urine is made as dilute as 
The affection may be acute from the first or possible by giving large quantities of bland 
begin very quietly. In the former case the drinks, which also, by increasing the quantity 
affected joint presents all the usual signs of of urine passed, aid elimination of the toxins 
arthritis. Although in the acute stage the lying within the urethral canal. Alcohol, 
joint-fluid is purulent, there is no tendency to spices, pickles, curried foods, and coffee are 
destruction of the joint as in septic arthritis, stopped, and the amount of meat is restricted. 
A feature of some dia^ostio importance is A smart purge is given at the outset, and. there* 
that, though a series of joints may be affected after the bowels are kept freely open by salines, 
one after the other, the inflammation does not A sedative diuretic mixture of potassium 
leave any joint so completely as in rheumatic citrate, carbonate, or acetate, with bdladonna, 
fever. The acute stage is commonly succeeded is prescribed. Some workers give sandalwood 
by a chronic, in which the affected joints are oil, cuhebs, copaiba, or aU of these, in the bdief 
distended with fluid, or show the characters of that they are specifics for ^onoirhcsa, but thej 
a* dry form of rheumatoid arthritis. Besides are valuable only as sedatives, and are apt te 
the limitation of movement due to pain, there upset the stomach and kidneys. Vaocines svi 
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doable Irom the flnt, but do not act so effec- 
tually as in some other microbial infections. 
Those made of ordinary unheated emulsions of 
gonococci should be given in weekly doses, 
beginning with about 25 millions, and increas* 
ing gradually according to the reaction. De* 
tozicated vaccines, wluch give better results 
than ordinary emulsions, are administered in 
much bigger doses, commencing with 2,500 
millions and increasing gradually in weekly 
doses to 10,000 millions. 

Local treatment of acute gonorrhcsa in 
males. — The local treatment may be divided 
into that which is suitable (a) for abortion of 
the disease, and is applicable only in the first 
two days, (5) for the well-developed acute 
stages, and (c) for the chronic stages. The 
abortive treatment which has given best re- 
sults in my hands is to irrigate the whole 
urethra, as described below, twice daily for 
ten days, following each irrigation for the first 
fi.ve days with an injection of protosil 5 per 
cent., or similar organic preparation of silver. 
In the well-developed acute stage many prep- 
arations are employed for me£cation of the 
urethra. The most common are protargol 
O' 1-1*0 per cent., protosil 5 per cent., silver 
nitrate 1 in 10,000, acrifluvine 1 iu 5,000, and 
potassium permanganate 1 in 8,000-1 in 4,000. 
Of all these, none is better than potassium per- 
manganate. The solution may be injected 
with a syringe of half-ounce (^apacity tliree or 
four times a day, but the method is inefficient 
from the cleansing point of view, and is at- 
tended by such disadvantages as the risk of 
spreading the infection backwards into the 
posterior urethra. It is a method whic^h should 
be employed only when the patient cannot 
irrigate. The best results are undoubtedly 
obtained by irrigating the urethra twice daily 
with about two pints of solution. The irri- 
gator used may be one made for the purpose, 
or an ordinary quart jug from which the solu- 
tion is siphoned. It should be set at a height 
of about 3 ft. 6 in. above the penis when f-in, 
rubber tubing is used. A bluntly conical 
nozzle should bi employed, and this may be 
single or have a return-flow channel. After 
the anterior urethra has been distended a 
number of times with the solution, many 
workers stop if there is no sign of posterior 
urethritis. My own conviction is strongly in 
favour of allowing the solution to ent^ the 
bladder just as soon as the compressor urethr® 
can be persuaded to relax. For this purpose 
the patient is told to breathe deeply and to 


try to urinate into the nozzle, which is held 
firmly apainst the meatus, and presently a 
light thnll, communicated to the finger hold- 
ing the penis, announces that the flow of solu- 
tion, temporarily stopped when the anterior 
urethra was distended, has resumed. The 
operation is repeated about three times, the 
patient ejecting the solution each time he feels 
a strong inclmation to empty his bladder. 
Under this treatment the attack may dear up 
completely in a few weeks, the irrigation being 
continued for about a week after signs have 
disappeared. A substantial proportion of cases 
require afterwards the treatment which is 
appropriate to chronic gonorrhoea. This is 
never instituted until the inflammation has very 
largely subsided and the urine is practically 
clear. 

The treatment of ohronie gononhosa in males 

is much more individual and intricate than that 
of acute. The measures employed depend 
largely on what is found as a result of the 
examination detailed under the heading of 
diagnosis. For anterior urethral residua, dila- 
tation, with sounds and subsequently by means 
of a Kollmann’s dilator, is mainly relied upon, 
but, through the urethroscope, diseased fol- 
licles can 1^ destroyed by cauterization, and 
granular patches can be touched with fused 
caustic on a probe. Posterior urethritis is dealt 
with by passage of curved sounds, and the use 
of a Frank’s or Kollmann’s dilator about 
twice a week ; by topical aj^plicationB through 
the urethroscope as in anterior urethritis ; 
and by instillations of silver nitrate 0*25-3 per 
cent., co])per sulphate 0-2-2 per cent., or pro- 
targol 2-^ per cent., one of which is deposited 
drop by drop along the canal with an Ultz- 
jiiann’s or Guyon’s syringe. Provided the re- 
sulting action subsides quickly and the patient 
shows steady improvement, instillation is prac- 
tised twice weekly for a few weeks, the strength 
of the solution being gradually increased. In- 
stillation may be useful in certain ca-es of 
superficial catarrh, but can be overdone, and 
then does more harm than good. The form of 
treatment most commonly ejnploycd in chronic 
gonorrhoea affecting the posterior urethra is 
massage of the prostate to empty infected 
follicles. By gentle pressure from the peri- 
phery towards the middle line each lobe is 
emptied in turn twice a week. Irrigation is 
continued throughout the treatment. The 
solution employed may be permanganate of 

r )tassium or of zinc, or the former with about 
gr. of zinc sulphate to the ounce. Commonly 
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in these cases a mixed infection is fonndi and 
then mercury oxycyanide 1 in 4,000 is em- 
ployed. Attention to the patient’s general 
health is essential in the treatment of chronic 
gonorrhoea, and after two or three months of 
instrumental treatment, such as that detailed 
above, it is wise to give the patient a rest for 
two or three months, which he should spend 
as much as possible in the open air. 

Treatment of local ooznplioatioiia in the male* 
— Pefiurethral abscess, if threatening to burst 
externally, should be aspirated and injected 
with electrargol, or may be incised. The same 
form of treatment is applicable to abscess of 
Cowper*8 gland. Prostaiic abscess usually yields 
to rest in bed, mild purgatives, hot sitz baths, 
and an atropine suppository (gr. night and 
morning. Retention may have to be relieved 
by passage of a soft catheter for a few days. 
After the abscess has burst it is wise to massage 
the prostate gently every day so as to keep 
the opening into the urethra patent. Epididy- 
mitis may be cleared up very quickly by ex- 
posing the epididymis and lancing pockets of 
pus with a tenotome. A milder measure, which 
usually gives rapid relief, is to puncture the 
epididymis, running a fairly stout intra- 
muscular needle along it from the cauda, and 
to aspirate by means of a syringe attached to 
the needle. Some workers inject about 1 c.c. 
of electrargol after the aspiration ; it causes 
fairly sharp pain for some minutes, but the 
results are good. Soaking in water as hot as 
can be borne and the application of glycerin 
of belladonna are most useful. If the patient 
cannot rest in bed a well-fitting suspensory 
bandage, such as Jullien’s, should be used. 

Treatment of metaitatio oomiilioationB*— 
Arthritis^ teno-synooitiSi and bursitis require 
rest at first with the application of sedatives. 
As soon as the patient can stand it, however, 
j>assive movements should be instituted to pre- 
vent adhesions. Ionization with chlorine or 
iodine ions, and radiant heat, are valuable. 
(See also Abthbitis, Suppurative.) In these, 
as in all metastatic complications, treatment 
of the deep urethra, prostate, and vesicles 
should never be neglected, since here is usually 
the laboratory from which the affected parts 
continue to receive fresh doses of virus. Gono- 
coccal vaccines are valuable in all complica- 
tions, as is also the therapy describe variously 
as ‘‘ pyrogenic ” or “ protein-shodr.” This 
consists in the injection of foreign proteins 
with the object of setting up a general reaction. 
A convenient agent to use is antityphoid vac- 


dne, about 120 to 200 millions (contaiind H 
1 C.O. of saline), which is injected inttawenoorij 
every third or fourth day. Steals 
5-10 c.c., injected into the gluteal miisde% 
gives similar results, as do also various sub- 
stances which set up general febrile reactibB 
when injected. Iritis requires hot fomenta- 
tions or leeches to the temple, shading of die 
eye, and atropine drops to prevent the forma- 
tion of synechisB. 

In heraioiermia measures are concentrated 
mainly on the treatment of the arthritis. In 
an extremely severe case of keratodennia in 
the Rochester Row Hospital a brilliant residt 
followed a series of injections of novarseno- 
billon. The treatment was instituted on the 
suggestion of Prof. Bolam, who had expmr 
enced a similar effect in a very bad case of has 
own. 

The local treatment of gonorthesa in women 

depends on the part or parts affected. For 
urethritis, injections of protosil 5-15 per cent., 
protargol 1-5 per cent., or silver nitrate 0-25-1 
per cent, are useful, but I prefer thorough 
irrigation of the canal with permanganate of 
potassium 1 in 8,000-1 in 4,000 once or twice 
daily. Residua of infection in Skene’s ducts 
are dealt with by the application of 5-per-cent, 
silver-nitrate solution with a syringe throu^ 
a blunt-ended needle. Infected follicles are 
destroyed by caustic or cautery through the 
urethroscope. Acute bartholinitis with abs- 
cess-formation usually requires a free incision. 
Chronic infection of the duct may 3 deld to 
injections of strong silver nitrate or may re- 
quire extirpation of the whole gland and duct* 

Cervicitis is treated by different workers on 
a multitude of different plans, of which it is 
possible to mention only a few. Generally, all 
agree as to the necessity of a daily thorough 
cleansing of the vagina, which may be accom- 
plished by douchmg (with potassium per- 
manganate 1 in 8,000, mercury biniodide 1 in 
2,000, or other antiseptic in suitable strength), 
or by swabbing with hydrogen peroxide, fol- 
lowed by careful drying out of the canal. 
Many workers content themselves with douch- 
ing, but better results are obtained by follow- 
ing up the cleansing with applications to the 
cervical canal and vagina. Among the numer- 
ous applications may be mentioned pointing 
the ca^ and vagina with 10-per-oent. oBver 
nitrate, 60-per-cent, picric adul in 
tincture of iodine in {^yoerin (1 in 8), tuMStmie 
of iodine applied every third or foosth day,; 
The application of iodizM phenol (iodine 40 
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liquefied oarbolio acid 1 oz.) to the cervical 
canal eve^ fourteen davs is favouTed bj many, 
and the insertion into the canal for six hours 
every third da^ of a strand of gauze soaked in 
glycerin of iodine (tincture of iodine 1, glycerin 
8)p Afto trying most of these applications 
^th variable results, many of them disappoint- 
ing, my preset preference is for avoiding 
strongly caustic remedies in favour of a line 
of treatment which, while not increasing the 
damage alread^r done by the gonococcus, and 
possibly damming back behind a slough the 
flow of serum from the deeper tissues, still 
[promotes a free exudate and favours elimina- 
tion of the deeply-lying gonococci. After thor- 
oughly cleansing the vulva and vestibule, a 
Fergusson’s speculum is inserted and the 
vaginal canal cleansed with peroxide of hydro- 
gen until frothing ceases. Excess moisture is 
then removed by dry swabbing, and a Play- 
^’s probe soaked in lO-per-cx^nt. glycerin of 
ichthyol inserted into the cervical canal. This 
is renewed after a few minutes, and after re- 
moval of the probe the vagina is packed with 
gauze 2 in. broad, the first 9 in, of which is 
soaked in glycerin of ichthyol ; this is paid ofl 
from a bandage-like roll through the speculum 
until the vagina is comfortably filled. The 
dressing is applied every day or every other 
day, the gauze being removed in any case after 
twenty-four hours. 

In cases of acute metritis rest in bod is neces- 
sary, and hot douching, followed by insertion 
of glycerin of ichthyol tampons into the vagina. 
In chronic metritis, when other measures fail, 
curetting of the uterus, followed by painting 
with tincture of iodine, is sometiiijes recom- 
mended, but has a bad reputation for causing 
salpingitis. A milder measure is to dilate the 
cervix under general anesthesia and paint the 
endometrium with picric glycerin or with tinc- 
ture of iodine. Dr. R. Hobbs (Kensin^n 
Infirmary) has bad excellent results from dila- 
tation up to No. 7 Hegar, followed by syringeing 
out of the uterus with weak iodine, and packing 
for six hours with a strand of gauze in. 
broad soaked in glycerin 8, tincture of iodine 1. 
This treatment is repeated monthly. 

V^v<hyaginitis of girls, due to accidental in- 
fection, is troublesome and difficult to treat on 
account of the smallness of the parts and the 
pesence of the hymen. {See Vulvo-vaginitis 
in Children, under Vaginitis.) Many workers 
now rely mainly on careful external cleanliness 
itnd vaccine treatment. 

■ In children’s wards the greatest care must 


always be taken to prevent the transmiraon 
of infection to otW children. Similarly, 
mothers sufiering from gonorrhoea should 
always be warned most carefully of the danger 
of infecting their own children with soiled 
fingers, towels, napkins, and even by con- 
taminated bath water. Habbison. 

aONORRHCEAL ARTHRITIS (see Gk>NOB- 
bhcba). 

QONORRHCE AL OPHTH ALM I A {see Con- 
junctivitis). 

Q088YPI08I8 {see Fneumonogonioses). 

QOUT. — disease associated with imper- 
fect metabolism of purin bodies, leading to the 
deposit of biurate of soda in the joints and 
elsewliere. 

Etiology and incidence.— Gout is a rare 
disease except in England, Italy, and certain 
areas in Central and Northern Europe. Ac- 
cording to Lindsay, the area of distribution is 
increasing with the tide of emigration from 
England, the home of gout. At the same time 
the frequency of gouir^at any rate, in England 
diminishing. In part this diminution is 
only apparent, since more accurate methods 
of diagnosis have removed cases formerly con- 
sidered gouty into other categories, but there 
is also a real diminution due to more temperate 
and careful methods of living, combined with 
physical exercise. For these reasons gout is 
more frequent in towns than in the country. 
As Sir Archibald Garrod says : ‘‘ Gout has 
tended to become i)revalcnt among peoples 
w'ho, after i)eriods of stress and struggle, have 
attained to conditions of material well-being, 
who have aggregated in cities, which become 
the centres of increasing luxury and more 
elaborate civilization,” Heredity undoubtedly 
plays a part in the transmission of gout. It 
has been asserted that, like hemophilia and 
pseudo-hypertrophic muscular paralysis, the 
disease, though attacking males, is transmitted 
more often by the female line. Lindsay, on 
the contrary, found the tendency to trans- 
mission to be four times greater along the 
male than the female side of the family. 

Gout is decidedly commoner in men than in 
women. During a period of ten years, 114 
men and only 11 women were admitted to the 
wards of St, Bartholomew’s Hospital sufiering 
from it. In women the disease most 
occurs after the menopause, and 
often smoulders without actually bursting into 


frequently 
it ^‘more 
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flame.” In Lindsay’s series of oases the maxi- palmar fascia and in the sheath of tht aebltfi 
mum incidence for males was between the nerve. They do not occur in the vital ei||MML 
years 30-34, declining after 44. This is earlier Lindsay points out that the organs in wkish 
than has commonly been believed. His uratio deposit occurs are rich in sodiuzn, wkSe 
youngest case was a boy of 9. The greatest those, such as the . liver and spleeni whkjh 
age at the time of the first attack was 68. are always free from deposits have a v e r y 

Occupation plays a very important part, low percentage of sodium. 

Painters and other workers in lead are most It is clear that deposits, once formed, can 
liable^ to be affected. Occupations presenting be reabsorbed, as a joint which was known 
facilities for indulgence in food and drink are to have been the seat of gouty 
also especially liable. Thus gout is common during life may fail to show any deposit after 
in butlers, cabmen, and workers in breweries, death. Apart from uratio deposits, the goaty 
Sedentary habits are a contributory factor, subject is liable to show such changes as 
more particularly in those who, in earlier life, arterio-sclerosis and chronic interstitial nephri- 
wore accustomed to take plenty of exercise. tis with consequent hypertrophy of the heart. 
Morbid anatomy. — Infiltration of the arti- Emphysema is also common. Although the 
Gular cartilage with crystals of biurate of origin of the disease is probably hepa^, the 
soda is the characteristic lesion. This can be liver does not show any constant morbid change, 
observed with the naked eye even in slight Pathology. — Uric acid is tri-oxy-punn, 
cases at a post-mortem examination. With CgH 4 N 403 , i.e. one of the more oxidized and 
the microscope it will be observed that this loss toxic members of the purin group which 
infiltration does not extend into the deepest have, as Emil Fischer showed, the common 
layers of the cartilage nor actually to its sur- nucleus CgN 4 . The origin of uric acid in the 
face. It is Henaost nearest to the surface, body is partly from the food (exogenous) and 
fading off gradually as it gets deeper. In partly from the tissues (endogenous). The 
early cases the deposit takes the form of aci- exogenous sources of purins are-^ 
cular crystals which gradually form a dense 1. Free purins, the xanthin and hypo- 
felt-work. As the deposit accumulates the xanthin of meat juices and extracts, 

skin over the joint may become reddened and 2. Bound purins, contained in the nuclei 
ultimately may ulcerate, giving vent to a of cellular foods, 

yellowish semi-solid exudate of biurate crys- 3. Methyl purins, the alkaloids of tea, 
tals. With the X-iays clear areas in the bone coffee, and cocoa, 

can sometimes be seen. These are occu[)ied Milk, eggs, cheese, white bread, butter, rice, 
by mucoid material containing uratio crystals and most vegetables except the pulses are 
which, of course, are not opaque to the rays, practically free from purins. Fish contains 
Apart from those, there is increased density 4-8 gr. of purin nitrogen per Ib. Ordinary 
of the bone ; rarefaction of the cancellous meat contains 7-9 gr., &oagh rumpsteak may 
tissue is not seen as in rheumatoid arthritis, contain as much as 15 gr. Chicken contains 9, 
The changes in the articular cartilages may liver 19, and sweetbread 70 gr. lb. It will 
result in partial dislocation, and all stages be noted, therefore, that the distmotion usually 
from fibrous to bony ankylosis are met with, drawn between red and white meat is entirely 
Ironside Bruce called attention to deposits fallacious if it is intended, as it presumably is, 
round the extremities of the phalanges which to refer to tiie amount of purins they lespeo- 
havo been proved by Strangeways to be com- tively contain, for chicken contains more than 
posed of true bone. Norman Moore found that mutton, while sweetbread is exceptionally rich 
the deposits chiefly occur in the metatarso- in them. Of the ingested purins a large pai^ 
phalangeal joints of the big toes, and then in varying from 50 to 90 per cent., is nonwy 
the insteps, ankles, knees, hands, and wrists, destroyed by the liver, being oxidized to mio 
The larger joints nearer the trunk are less acid and thence to urea ; the excreted pottioa* 
frequently affected, though the temporo- being that which has escaped destmetiiin. 
maxillary and stemo-clavicular joints may be This accords with Hopkins’s observation that 
involved, as in rheumatoid and gonococcal the principal increase in the output of uric add 
arthritis. Abarticular deposits are commonest occurs one hour after a meal, whereas the line 
in the ears, eyelids, nasal cartilages, and the in urea does not take place till four hom. 
burses over the olecranon and kneecap. De- later. 

posits may also be found in the lumbar and Endogenous purins amount to abmitp*2;|M# 
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of nitrogen a day ; they appear to come 
mainly the leucocytes and muscles. ^ The 
enormously increased output of uric acid in 
leulusmia is associated with the great excess 
of leucocytes in the blood. 

In the past it was assumed that the body 
could deal with its endogenous purins, and that 
toxic results were due to the exogenous purins. 
There is really no evidence of this, and, even 
on a strictly purin-free diet, a patient may 
continue to excrete cayenne-pepper crystals 
of uric acid. Two definite facto established 
by Sir Alfred Oarrod still hold. In gout there 
is excess of uric acid in the blood and, before 
the paroxysm, there is a diminished output 
of uric acid in the urine. All this reveals 
deficient power in cataboliring purins. The 
unconsumed purins are not really poisonous 
any more than is the sugar not consumed by 
a glycosuric, but the resulting uric acid has 
the disadvantage of being but sparingly solu- 
ble, and is therefore apt to be precipitated in 
outlying parts of the circulation. 8ir William 
Roberto held that the uric acid circulated as 
a quadriurate (H 2 U, MHU), becoming pre- 
cipitated on conversion into a biurato (MHU) 
by the abundant sodium salts in the synovial 
membrane. He sliowed that in ntro sodium 
salts prevented the resolution of a uratic 
deposit. It is probable, however, that the 
so-called quadriurate is merely a mixture of 
uric acid and biurate, and that uric acid 
normally circulates in an organic combination, 
possibly with thyminic acid. Diminished alka- 
linity of the blood probably does not play any 
important part in the deposition of biurates, 
though stagnation of flow and excess of sodium 
salts may well do so. 

Another conception of ^ut, not inconsistent 
with the above, is that it is due to an intestinal 
toxflemia. Such a toxaamia might interfere 
wi^ the hepatic functions in purin meta- 
Imlism, just as cirrhosis of the liver results 
from the chronic gastritis of alcoholism or as 
phosphorus poisoning interferes with the fat 
metallism of the liver. 

SymptoMtology.— In men the onset is 
usuwy sudden. landsay found it so in 86 per 
cent, of bis male cases but in only 53 per cent, 
of die female. Often the patient has been 
fading unusually wdl before an attack, thou^, 
sometimes, there may have been digestive 
troubles, or nervous symptoms such as neu- 
ralgia, cramps, depression, or marked irrit- 
ability, The principal exciting causes are 
wony and, still more, indulgence in some article 
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of food or drink known to excite attacks. The 
patient has usually been asleep for a few hours 
and then is awakened by a severe pain in a 
joint, most usually the metatar^phi^geal 
joint of the big toe. A damaged joint is more 
liable to attacks than any other, and this 
particular joint is frequently injured by the 
wearing of boots. The joint soon becomes hot, 
red, swollen, glazed, redematous, and exquis- 
itely tender. During the next day the pain 
diminishes, only to return in the ni^t, though 
perhaps less severely. This may happen for 
sdveral nights in succession, the ^in becoming 
less as the swelling reaches its height. Usually 
the attack passes ofi after about a week, and 
the skin desquamates as the swelling subsides. 
During the paroxysm the temperature is 
moderately raised, and there are thiret and 
anorexia, and scanty, high-coloured urine. 

There may be a considerable interval be- 
tween the first and second attacks. liater, 
however, recurrences are apt to occur about 
once a year, and then at shorter intervals as 
more joints become involved. The attacks 
may be less severe but recovery is less com- 
plete, so that the joints, particularly those of 
the knuckles, become deformed, and “ chalk- 
stones may appear. Ultimately the skin over 
them becomes thin and red, and may give way. 
Under treatment the disease may be arrested 
or its severity may be diminished so that a 
progressive cripj)ling of the joints may be 
avoided. A man may outlive the tendency 
to recurrence altogether, even without treat- 
ment. The deposit of tophi in the ear and 
eyelid is usually painless, but deposits in the 
fascia and bursas may be acutely painful. 

During the gouty paroxysm the urine is 
simply that of a febrile state, and, although 
the output of uric acid may be much diminished, 
it will have risen to normal by the second or 
third day of an attack, and may even exceed 
it— the so-called “uric-acid shower.’* It is 
often stated that attacks of gravel may alter- 
nate with the arthritic paroxysms. This is 
not common, however, nor would it be ex- 
pected, considering that in the foimer the 
excretion of uric acid is abundant, while in the 
latter it is subnormal. 

In chronic gout the urine is copious,^ ^ low 
specific gravity, nearly always containing' less 
uric acid than normal and often a trace of 
albumin. The patient suffers from irregular 
twinges of pain in various parts, perhaps for 
weelm at a time. Lindsay calls attention to 
the bevelling down of the teeth which is so 
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common in this state, though actual caries is 
not. 

Inegiilar goat. — ^With more accurate methods 
of diagnosis, the number of the phenomena 
thus classed is diminishing. Hardly any 
characteristic of the middle and degenerative 
periods of life has escaped being thus desig- 
nated by some authorities. Yet the proof that 
such phenomena have any real associations 
with gout is not forthcoming. The following 
symptoms are the most important that have 
thus been classified : 

(1) Skin affections. — A dry, scaly eczema 
chiefly attacking the face, forehead* ear, and 
back of the neck is often called gouty, yet 
Adamson says that “ a gouty patient is prac- 
tically unknown in a skin clinic..” There 
is no real evidence for regarding psoriasis as 
gouty. 

(2) DujmytreWs contraction of the palmar 
fascia is often regarded as gouty, but is more 
probably infective in character, resembling 
fibrositis in this respect. 

(3) Special senses. — Episcleritis and con- 
junctivitis (the ** hot itching eye ”) and iritis 
may all certainly be met with in gouty patients. 
The evidence for a gouty origin of glaucoma 
is less satisfactory. 

(4) Respiratory system. — ^Asthma may occur 
in members of a gouty family who do not 
themselves suffer from gout. No doubt many 
of the so-called examples of asthma ” in 
gout are really secondary to emphysema or 
implication of the heart or the kidneys, an 
entirely different condition from true bronchial 
asthma. The gouty are liable to emphysema. 

(6) Circulate system . — Chronic interstitial 
nephritis and atheroma may be set up by gout. 
They will produce changes in the cc^io- 
vascular system which, rather than the gout 
itself, are responsible for symptoms. Recur- 
rent phlebitis, especially in the legs, is often 
attributed to gout, and may be the cause of 
pulmonary embolism. 

(6) Digestive system. — “ Bilious attacks,” 
with furred tongue, offensive breath, and con- 
stipation, are not at all uncommon, but it is 
just as likely that a person who has a defective 
hepatic metabolism will be unduly liable to 
B. cQ^infections of the liver. 

(7) urinary system. — So-called “ gouty ** 
cystitis and urethritis are really B. edi infec- 
tions. The alleged association between gout 
and glycosuria is discussed in the article 
Diabetes Melutus, 

(8) Nmous system. — Migraine, neuralgia, 


neuritis, and sciatica have all been attrStaMI 
to gout, with varying degrees jaobafafflily; 
gnp pr e w ed or zetroeedent goat is a teiai 

applied to alarming and often fatal s y m pto ma 
which are said to come on as a result c£ chill- 
ing of or the direct application of cold to the 
affected joints, the swelling of which may. 
diminish. The direct association with cold is 
not always clear, and a consideration of the 
symptoms thus described makes it hig^y 
probable that they are essentially ursemio in 
nature. Thus, there may be symptoms refer- 
able to (1) the alimentary canal, such as pain, 
vomiting, and diarrhoea, (2) the cardio-vasoular 
system, such as dyspnoea, palpitation, syncopal 
and anginal attacks, and (3) the nervous sys- 
tem, such as headache, twitchings, delirium, 
and coma. 

Prognosis largely depends upon the amount 
of cardio-vascular change and chronic inter- 
stitial nephritis. If these are pronounced and 
the blood-pressure remains high, there is a 
liability to such accidents as heart failure, 
cerebral hsemorrhage, and uraemia. Apart from 
these (complications, gouty patients tend to 
live long and may ultimately outgrow their 
tendency to attacks. 

Diagnosis.— This has principally to be 
made from rheumatoid arthritis, osteo-arthri^, 
and the various forms of infective arthritis ; 
less commonly confusion ma^ arise between 
gout and tuberculosis of the joints or arthro- 
pathies such as a “ Charcot’s joint.” The pre- 
sence of tophi in the ears is a great aid to 
diagnosis. The small atavistic caitilaraous 
nodules known as “ Woohier’s marks ” 
little sebaceous cysts must not be confused with 
tophi. Rheumatoid arthritis is commoner in 
women than in men, the onset is usually more 
insidious, and the small joints of the hand are 
likely to be involved early. The effect of 
treatment will help to clear up the diagno- 
sis, the gouty paroxysm yielding much more 
quickly. X-ray examination of the affecM 
joint may be of assistance. In oeteo^arikfit^ 
the onset is always insidious, and pain ia 
not a prominent feature at first. The jfles- 
ence of grating or (creaking in the ]omt, 
and of osteophytes, will help to decide Use 
question, while an X-ray examination would 
probably be conriusive. A pyamie iff gomoh 
rheeal infection is only likely to be miifcalMai 
for gout if it produces arthritis limited to O 
fiin^ joint* the former case tbe gW^ 
constitutional state, the hif^er tempeniltttli' 
and the more rapid pulse dioold bod 
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baiefal seaioh for a septic focus. Oonor- 
ihceal infection leads to much more efEuaion 
in the joint itself, and is also liable to in- 
volve the surrounding tendons and fascia. 
Once suspicion is aroused, the diagnosis can 
be made by examination for pus or threads 
in the urine. Tubercuiosis of the joints 
seldom causes confusion. The age and sex 
of the patient, a past or family history of 
tuberculosis, the much more gradual onset, 
and the ab^nce of heat and redness will all 
help to settle the question. X-ray examina- 
tion shows a characteristic foggy appearance 
of the bones in the neighbourhood of the joint 
which differs widely from the clear-out out- 
line seen in gout. Charcot's joints are pain- 
less and characterized by increased mobility. 
Routine examination of the nervous system for 
signs of tabes or syringomyelia would soon 
settle the question. 

Traatment. (1) The gouty paroxysm.-— 

The affected joint should be raised and pro- 
tected. Cold applications or leeches should 
not be used. A hot lotion containing an ounce 
each of bicarbonate of soda, glycerin, and 
tincture of opium in 12 oz. of water usually 
affords some relief. Antiphlogistine applied 
hot is sometimes useful. It may be kept hot 
by a hot-water bottle. The most effective 
drug internally is oolchicum. Its use is purely 
empirical; its alkaloid, oolchieme, temporarily 
diminishes the number of leucocytes and is a 
stimulant to the intestinal muscles. Thus the 
endogenous formation of purins may be chocked 
and absorption of toxins from the alimentary 
tract lessened, but we have no real proof of 
this. Ten minims of the vinum colchici or 
the tinctura colchici seminum should be given 
every four hours for a few days. It is usually 
combined with 10 gr. of carbonate of magnesia 
or salicylate of so^. The latter drug seems 
to relieve pain, though its use cannot be 
justified rationally, as it appears to increase 
the endogenous urio acid. Colchioum may 
cause purging and faintness in some patients, 
flo that it must be used with caution ; if it 
disagrees, phenoquin may be given instead on 
the lines describe later. In any case, pheno- 
quin is useful after colchicum. Citarin is a 
compound of formaldehyde and citric acid 
whi<^ is incompatible with alkalis. It has been 
recommended in doses of 15-30 gr. three times 
a day. Potassium citrate helps both by pro- 
moti^ diuresis and by rendering the urine 
Jess a^. A mixture of iodide and bromide 
of potassium must be resorted to if none of 


the above drugs proves suitable. If the kid- 
neys are soimd, 10-16 gr. of Dover’s powder 
may be given at night. 

The diet should be light and such as is suit- 
able for any febrile state. All meat juices and 
alcohol should be forbidden during the acute 
stage. 

(2) The gouty state. — Some form of outdoor 
exercise is always advisable for the gouty, 
together with some occupation or hobby to 
prevent morbid introspection. Late hours and 
heavy dinners must be avoided. The bowels 
must be carefully regulated by an aperient 
water daily, reinforced once a week by the 
compound colocynth pill, or a pill containing 
1 gr. of euonymin with 2 gr. each of iridin 
and extract of hyoscyanius. 

The principal point in the regulation of the 
diet will be to diminish the intake of purins. 
Internal organs, such as liver, kidney, and 
sweetbread, are rich in purins, especially the 
last, and th(y should therefore bo forbidden. 
Strong animal soups and meat extracts should 
also be forbidden, as they contain purin bodies 
without a corresponding amount of nourish- 
ment. Milk, eggs, cheese, white bread, butter, 
rice, and most vegetables except peas and 
beans are practically free from purins, and 
may, therefore, be allowed. Asparagus is 
iisoally forbidden, but the purin it contains 
is so little, only 1*5 gr. to the lb., as to 
be really negligible ; the restriction therefore 
appears unreasonable. Oatmeal, on the other 
hand, contains 3*5 gr. of purin nitrogen per 
lb., and is not advisable. As far as vegetables 
are concemesd, leaves are better than roots. 
Spinach may be allowed except when oxaluria 
is present. Fresh fruits, such as oranges, 
grapes, pears, and green figs, are quite suit- 
able, though the sweeter, richer fruits, such 
as dates, are not. Lemons arc somc^^times for- 
bidden because they are acid, but this is irra- 
tional, since the citric acid they contain will 
be converted into bicarbonates in the blood, 
linnseus advocated strawberiies for the gouty, 
but practical experience generally agrees with 
Garrod’s objection to them. Garrod also 
advises that preserves should not be taken. 
Sugar is often forbidden, yet there does not 
seem to be any special reason for this except 
when there is a tendency to obesity. Fats 
have no real influence in gout except as a 
factor in obesity and as rendering food less 
digestible. When foods are cooked in fat they 
tend to diminish the secretion of gastric juice 
and thus cause dyspepsia, which is, no doubt, 
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an exciti^ cause of an attack of gout by inter- cedures in chronic gout. He recouneoAi ^ 

fering with hepatic metabolism. bath at 92^ F., with the fan douche. ’ Tiohy « 

There can be little doubt that every gouty Aix-les-Bains douche-massage may be beM^ 
person is better without alcohol. Certain ficial ; the former raises mod-ureaBUie and 
alcoholic drinks, such as port, champagne, the latter lowers it, so that the uood-prearata 
liqueurs, and malt liquors, are especially liable should be observed to determine which to 
to excite a paroxysm. lighter white wines select for an individu^ case, 
and well-diluted whisky are less likely to do Hot-air or electric-light baths, followed bv 
so, and may be taken in strict moderation massage, may give ^hxL results when au 
when the patient is unwilling to do without acute symptoms have subsided. The Schnea 
alcohol altogc^ther, either because he is used four-ct^ll bath is warmly recommended bv some 

to it or because he finds it an aid to digestion, authorities. Ionisation ma]r be of decided 

Tea and cofiee are often forbidden on the assistance, lithium salts being used on the 
ground that they contain methyl purins. positive polo and 2 per cent, of salicylates or 
These, however, are not converted into uric tincture of iodine on the negative. In the 
acid, but are excreted in the soluble form of latter case a weaker current should be em- 
xanthin and hypoxanthin. It therefore ap- ployed. Al- to 2?5-pei-cent. solution of sodium 
pears unnecessary to forbid them unless they chloride may bo used on the negative pole, 
cause indigestion. Cocoa, on the other hand, A current of 6 ma. per sq. cm. of surface is 
quite apart from its purin content, is not passed for twenty minutes. The frequebc^ 
a suitable beverage, as it is too rich and fat- of the application must be decided for each 
tening. It is not clear why hard water should case. 

be condemned, apart from its constipating Drugs have less influence in chronic gout 
efEcct. Presumably there is a subconscious than is usually supposed. Salicylio aoid and 
but quite unjustifiable connexion in people’s phenoquin (phenylchinolin carbonic aoid) are 
minds between hard water and “ chalk-stones,” the only two which can be relied upon to 
which, of course, do not contain any calcium incTcase the output of uric acid. Pheno- 
at all. <|uin does this in the case of a healthy per- 

Mineral waters of all kinds have been widely son even on a purin-free diet, for about three 

recommended in the treatment of gout. So days. Normally, an injection of uric acid 
difEerent, indeed, is the chemical composition increases the output for several days, but 
of some of these that the sceptic may wonder the total amount is not recovered. If pheno- 
how much of the benefit is attributable to the quin is given, the total quantity injected is 
salts and how much to the water that con- excreted within twenty-four hours. Walker 
tains them. Three classes of mineral waters Hall finds the same result in a gouty individual, 
have been specially used in this connexion : so that the drug would appear to cause the 
(1) Radioactive waterSy such as those of Bath gouty renal cell to behave like the normal 
or Buxton, which may have some as yet one. It may also shorten the acute stage of 
undetermined influence on metabolism. (2) gout. These results might be claimed to sup- 
Alkaline waters^ such as those of Vichy and inyrt the retention theory of gout, but it is 
Hoyat, which are presumed to aid in the quite as likely that both retention and con- 
solution of uratic deposits. (3) Sulphur^on- stitutional disturbances are produced by the 
taining vxiterfi, such as those of Harrogate, same unknown perversion of metabolism. 
Llandrindod, Strathpeffer, and Aix-les-Bains, Phenoquin is prepared in tablets contidning 

which would appear to act as intestinal stimu- gr. ; 4-6 of them should be given in tlm 
lants and disinfectants. The effect of drinking day, broken up in plent^r of water. Aoo^- 
such waters may be reinforced by various hydro- ing to Weintraud, it is advisable to give sodium 
therapeutic measures. Thus, if the skin has bicarbonate in full doses as well, ^ 02. on the 
ulcerated over the chalk-stones, warm baths first day and dr. on subseijuent days. X 
containing 2 per cent, of potassium carbonate have had good results by giving phenoquis 
will help to dissolve out the uratic deposit, for one week in each xnontli in cases of ohrooie 
Care must be taken not to leave the part in gout ; Graham advises its administiaticni oft 
long enough to make the surrounding skin two consecutive days in each week. Ouriw 
sodden. According to Llewellyn, hypothermal to the largely increased output of oeif 
and sedative hydrotherapeutic measures are which follows, it should never be used in oiiil ' 
generally preferable to more stimulating pro- of uric-acid gravel. It would appear lBol| ; 
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rational to give some at least of the alkali 
as a potash salt, since the sodium salts of 
uric acid are insoluble. For a similar 
reason, Sir William Hoberts advised the sub- 
stitution of potassium chloride for table salt 
as far as possible. It is simpler not to use 
table salt at all. 

Salicylic acid and its derivatives definitely 
increase the output of purins even after years 
of pi^-free diet. This could not be due to 
washing out of retained purins which are 
normally destroyed rapidly by the liver, 
pother possibility is that the" drug causes 
increased breakdown of nucleo-protem, thus 
Betting free purin bodies, but In that case 
there would also be an increased output of 
phosphorio acid and a distinct loss of weirfit, 
neither of which results has been observed. The 
only remaining explanation is that salicylic 
add produces synthetic formation of endo- 
genous purins. In that case it is very difficult 
to jiutify the use of this drug in gout, and any 
empirioiJ success only shows how little the 
metabolism of this disease is understood. 

The evidence that other drugs increase uric- 
add output is not satisfactory. Lithium salts 
have long been used for this purpose because 
lithium urate is much more soluble than the 
potassium or sodium salt, but chemical action 
is detem^ed by the mass and avidity of the 
various interacting bodies, and also by the 
law that, in any mixture of adds and bases, 
it is the insoluble combination that oercurs. 
A few grains of lithia introduced into the 
body cannot possibly contend with all the 
sodium present, which, in addition to having 
the advantages of mass reaction, forms the 
less soluble salt. Further, if enough lithium 
could be introduced for this purpose, it would 
have a toxic effect. Piperazine has a solvent 
effect on uric acid in the test-tube, but not in 
the^ body, because tiie presence of other salts 
inhibits its action. Lycetol and lysidin, 
oloseljr allied substances, are open to the same 
objection. Hexamino was introduced as a 
uric-acid solvent because the fonnaldehyde to 
which it gives rise forms a soluble uraU. It 
does not appear, however, definitely to increase 


uric-acid output. Tbyminic acid (soltuol) was 
recommended by Minkowski in the belief 
that uric acid in the blood is normally kept 
in solution by combination with it. The drug, 
however, has bad a very limited success. 

Alkalis have been extensively used in the 
treatment of gout, though there is little ex- 
perimental evidence in their sujjport. Sir 
William Boberts finally decided against them, 
although, as he said, few had used them with 
more determination. It is noteworthy that, 
although there is often a defixiite diminution 
in the alkalinity of the blood in severe dia- 
betes, this is not the type of glycosuria in 
which gouty symptoms occur. 

Potassium iodide and guaiacum have also 
been used extensively. They may be given 
a trial, but my impression is that the 
cases in which the latter does most good are 
not really those of gout but of rheumatoid 
arthritis* 

To sum u}), in the treatment of chronic 
gout we have in the main to rely on hygienic 
and dietetic measures, reinforced by hydro- 
therapeutic and ele(?trical applications to the 
affected joints. No doubt in the future, 
when more is known of the cause of the hepatic 
insufficiency, treatment may be based on more 
rational lines, especially if an intestinal toxin 
can be proved to be responsible. 

W. Lakgpon Brown. 
GOUTY KIDNEY («ee Nephritis). 
GRAND MAL {see Epilepsy). 

GRANULAR KIDNEY {see Nephritis). 

GRANULOMA, INGUINAL (see TIlcerat- 
iNO Granuloma op the Pudenda). 

GRANULOSIS RUBRA NASI {see 
Sweat-glands, Appections op). 

GRAVEL. — The presence of gritty particles 
in urine. {See Urine, Examination of. 

GRAVES’S DISEASE {see Exophthalmic 
Goitre). 

GUMS, AFFECTIONS OF (aee Stomatitis 
AND Glossitis), 
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HABIT, DRUG (see Drug Habit). 

HABIT 8PA8M8 (see Ties and Habit 
Spasms). 

HiEMAQQLUTINATION (see Serologi- 
cal Diagnosis). 

HAEMARTHR08I8. — ^Hffimarthrosis is the 
result of bleeding into a joint, and may be due 
to several conditions, of which the most im- 
portant are haemophilia, scurvy, sprain, and 
fracture 

Patkology* — In traumatic cases the blood 
is eventually absorbed, but it often causes 
fibrous adhesions. In hjaemophilia late changes 
take place at the edges of the articular surfaces 
and lead to lipping and loss of movement. 

Symptomatology. — In haemophilia there is 
often no history of injury, but one of the larger 
joints, especially the knee, shoulder, or elbow, 
is suddenly found to be swollen ; there are 
slight heat and tenderness, and the joint is in 
the i)ositiou of greatest capacity ; there is little 
pain; the signs and symptoms are less acute 
than in infective arthritis, nor does their in- 
tensity increase as time elapses. On palpation 
there IS a typical sensation of “ boggincss,” and 
the general temperature rises at night to about 
100^ F, In the late stage, when bone changes 
have taken place, there is limitation of move- 
ment and much grating : but there is no out- 
growth of bone beyond the limits of the arti- 
cular surfaces, as there is in osteo-arthritis. 

Diagnotit* — It is most important not to 
mistake a heemophilio joint for infective arthri- 
tis ; even simple needling might lead to the 
death of the patient. A history of previous 
haemorrhages, the presence of bruises elsewhere, 
deformities of other joints, and the family 
history will establish the diagnosis. 

The late stage may be distinguished from 
osteo-arthritis by the history and by the fact 
that bony changes arc entirely within the 
attachment of the capsule. 

When there is a fracture, with a crack 
running into the joint, the nature of the 
swelling is unlikely to be mistaken. 

Treatment. — In the traumatic form, parti- 
cularly in the knee, aspiration on the third day 
hastens recovery and prevents adhesions, but 
must on no account be resorted to if circum- 
stances prevent perfect asepsis. A firm band- 
age is then ap^died over a thick layer of wool, 


and the joint splinted. Early nuuAage li 
employed, and active movements aa aoon ai 
most of the swelling has subaided. 

In the hsBmophilio variety the jmnt is im* 
mobilized and an ice-bag applied ; morphia ia 
given by mouth to relieve pam and restleeaneai. 
Treatment is also directed to the general blood 
condition, half a pint of horse-serum being pven 
per rectum, and repeated within ten da;^ to 
avoid anaphylaxis. Blood-transfusion is of 
great value if means are available for carrying 
out the special technique. 

In the late stage, with bone changes and 
limitation of movement, massage and radiant 
heat help to increase mobility. 

C. W. Gordon Bryan. 

HiCMATEME8l8 (syn. Gastrorrhagia). 
Etiology. Local oanses.^The commonest 
sources of large amounts of vomited blood 
are peptic ulcer, duodenal ulcer, and oesophar 
geal hcemorrhoids, resulting from the chronic 
passive congestion of the portal circulation. 
This last variety is most commonly produced 
by cirrhosis of the liver, but may arise from 
right-heart failure. Gastrostaxis, or gastric 
oozing, is an occasional cause of profuse hesmor- 
rhage, especially in young women. In such 
cases there! is no ulceration recognizable by 
the unaided eye, but the severity of the bleed- 
ing has often led to surgical interference 
on the erroneous assumption that ulceration 
is present. Another variety of hfiBmatemesis 
which may lead to confusion in diagnosis is 
that which is due to engorgement of the gas- 
tric capillaries in consequence of inflammatory 
diseases of the bowel, more particularly appen- 
dicitis. Carcinoma of the stomach may cause 
severe hematemesis, but more commonly the 
amount of blood is not large, and forms 
only a small part of the vomited material; 
it is then dark in colour, giving the appear- 
ance of “ cofiec grounds.” Aneurysm or the 
aorta, by leaking into the oesophagus, may 
cause small hsemorrhages, or by rupture may 
produce one which is profuse and rapidly 
fatal. Serious hsematemesis may also be dM 
to venous congestion associated with enlam^ 
ment of the spleen, especially in Banti’s wh 
ease and thrombosis of the splenic vein, it 
is an occasional complication of abdoiBina} 
operations. Mechanical inju^ and ooiiMBN|ii{/ 
poisoning are easily asoertaanahte caustkAljlf^ 
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nvre local catue of oozudderable and even fatal 
hmnatcmeaia is congenital pyloric stenosis. 
Moderate or trifling bleeding may be due to 
slight degrees of congestion, whether active 
as in gastritis, or passive as in heart disease. 

Geninral causes. Toxic.^Among the general 
toxic causes must be included poisons such as 
arsenic and phosphorus, and the toxins of 
diseases : acute yellow atrophy, infective and 
toxssmic jaundice, smallpox, yellow fever, 
malaria, and the hesmorrhagic forms of the 
exanthems. 

Blood diseases. — Pernicious anssmia, leu- 
kemia, hflsrhophilia, purpura, scurvj^ and 
hemorrhagic disease of the newly born must 
be included. 

Urgent vomiting from any cause may lead 
to slight degrees of hsematemesis, the blood 
appearing either as bright-red streaks or as 
oofiee grounds. It is thus found in such 
different conditions as sea-sickness, cyclical 
vomiting, postanflesthetio vomiting, whooping- 
cough, the pernicious vomiting of pregnancy, 
and acute intestinal obstruction. 

It must not be forgotten that vomited blood 
may not originate in the stomach, but may 
have been swallowed or have arisen in the 
oesophagi^. Tlio bleeding in such cases may 
be an epistaxis, or the blood may come from 
a bitten tongue in epilepsy, or from the gums. 

It is unnecessary to enumerate all the causes 
concerned, but of some importance in diag- 
nosis are the hsBmatemesis which follows hai- 
moptysis and that which follows gum-sucking. 
The variety seen in hysteria and in mental 
disease is probably to be explained by this 
practice when no more obvious self-inflicted 
mjury is indulged in. Hsmatemesis in nurs- 
lings is sometimes explained by the swallow- 
ing of blood from a cracked nipple. 

Diagnosit. — In distinguishing between 
hsematemesis and hsemoptysis a h^tory alone 
is often very misleading, and even the most 
detailed questioning may fail to bring con- 
viction. In htematemesis the blood is brought 
up by vomiting which is preceded by giddiness 
and faintness, it is dark in colour, clotted or 
gnimous, often mixed with food and acid in 
reaction. In hasmoptysis it is coughed up, 

E receded by a tickUng in the throat, frothy, 
imht in colour, contains only small clots, 
and is alkaline. Moreover, after the attack 
the sputum may be blood-tinged for several 
days. Evidence of a sufficient cause such as 
ga^o ulcer or cirrhosis of the liver in the 
case of hnmatemesis, and of phthisis in that 


of hemoptysis, may establish the diagnosis. 
Though melena may follow hemoptysis, it 
is more prominent after hematemesis. 

The possibility of the blood having been Bel- 
lowed, or of deception on the part of hysterical 
patients, must always be borne in mind. 

Treatment.—Tlie treatment includes that 
of its cause. In small hemorrhages this is 
all that is necessary, but in those which are 
Bovero more immediate measures are indi- 
cated. The patient should be laid horizontally 
and kept quite still, and an ice-bag may be 
applied to the epigastrium. No food or stim- 
ulants should be given by the mouth, but ice 
or iced wat^r is j)ermissiblo. Morphia J gr, 
should be injected subcutaneously. Styptics 
by the mouth are less valuable ; perhaps the 
best is adrenalin hydrochloride (1-1,000) in 20- 
to 30-min. doses. Normal horse-serum is advo- 
cated. To counteract the loss of blood, saline 
infusions may be required. Blood transfusion 
has recently been employed with considerable 

advantage. Fredekick Langmead. 

HJEMATOCELE. — ^An effusion of blood into 
the tunica vaginalis. 

Etiology.~The effusion is probably always 
the result of some injury, though this may be 
trivial. A hydrocele (q.v.) is often already 
present, and the hcematocele may develop 
after tapping, owing to the accidental punc- 
ture of a vessel ; or it may be due to the rup- 
ture of a vein as the result of the sudden loss 
of support. Injury may also cause a hacmato- 
celc apart from pre-existing hydrocele, or lead 
to heemorrhage into a hydro'cele apart from 
treatment. The rare apparently spontaneous 
cases are j)robably due to some trivial injury. 
Occasionally the onset is gradual, suggesting 
repeated small haemorrhages, and the apparent 
non-traumatic origin may depend upon some 
pathological condition of the vessels. Lastly, 
haematoccle may occur with malignant growths 
of the testis. 

Pathology* — The testicle is generally situ- 
ated at the lower and posterior part of the 
swelling. In recent cases the effused blood is 
partly fluid and partly clotted ; in old cases 
there is usually thick, dark, altered blood, 
often containing crystals of cholesterin, and 
firm, dark clot which may be laminated. In 
these old cases the sac becomes very thick 
owing to the organization of layers of clot, 
and it may be of cartilaginous consistence, 
or even calcareous. Associated with these 
changes the testicle undergoes fatty or fibrous 
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degeneration. Suppuration may occur in 
either early or late oases. 

Symptoms and diagnotif* — Typically, 
there is rapid development of a scrotal swelling 
following injury and accompanied by pain and 
possibly by ecchymosis of the scrotum. The 
tumour is heavy, not translucent, and, though 
it may be entirely fluid at first, usually shows 
signs of fluid in places and appears to be solid 
elsewhere. The diagnosis may be verified by 
drawing oS blood with a needle or a trocar 
and cannula. HsBmatocele may have to he 
diagnosed from hydrocele and from scrotal 
hernia, and it may be difficult or impossible 
to distinguish between a slowly developing 
heematocele and a malignant growth of the 
testis. 

Treatment* — ^In recent cases the patient 
should be kept in bed with the scrotum raised, 
and cold applied in the form of either an ice- 
bag or an evaporating lotion. Should this 
not be successful an incision should be made 
and all blood and clots turned out. Drain- 
age will be required for a few days, and every 
precaution must be taken to avoid infection. 
When a liydrocele is present an operation for 
radical cure should be perfonned by excising 
the parietal part of the tunica vaginalis. Care 
is required to avoid injury to the vas, which 
may be obscured by the eflusion. Should 
a heematocele become infected, free incisions 
and drainage are necessary. In old-standing 
cases with thickening of the sac, excision of the 
testicle with the whole tunica vaginalis is the 
best treatment, since the testicle is almost 
certainly atrophied and functionless, and simple 
removal of the parietal x)ortiou of the thickened 
sac would most likely be followed by further 
troublesome oozing. Tubnbb. 

HAMATOOEL.E, PELVIC (see Fbeq- 
NANCY, ExTBA-UTEBINE). 

H^MATOOOLPOS {see Amenobbhcea). 


HJEMATQMYELIA 

Sometimes the clot shrinks and fonai- a 
pheral layer surrounding the 06 ntcaQy«|fa|i|^ 
expressed serum, and absorption may aii tp* 
take place. Organization of the waU of oM 
follows, and the result is a serous cyst. Theso 
cysts vary greatly in size. They may be quite 
large, for example, in tbe thigh, where they 
form rather flaccid, painless, fluctuating swelt 
inga of which the precise boundaries axe diffioidt 
iK) determine. A hsematoma of the scalp, with 
its hard i)eriphery of clot and central softened 
area, is liable to be taken for a depressed fracture 
of the skull. The similarity arises Jkom the 
fact that as the clot of the noematoma shrinks 
it withdraws to the periphery, exuding serum 
into its centre. The margin is quite hard, and 
is apt to feel like the margin of a depressed 
fracture. A correct diagnosis is ma^ by 
noting that tliis margin is elevated above the 
general level of the surrounding skull. Also, 
a hsematoma may closely resemble an abscesSf, 
especially as the absorption of blood-clot is 
often accompanied by a rise of temperature. 
It must not bo forgotten, however, that a 
heematoma may itself become infected and 
suppurate. 

The treatment is similar to that of bruiim. 
A persistent cyst may be treated by aspiration 
and the injection of 3 or 4 min. of liquid phenol, 
or, better, may be excised. When, from the 
position or size of the cyst, excision is im* 
practicable, when it is too big for tbe injection 
of a few minims of carbolic acid to hold out 
any prospect of success, or when, excision 
having been exclud^, aspiration has failed, the 
cyst should be incised, and its cavity pa^ed 
with ribbon gauze. Gradually it- b^mea 
obliterated by the growth of granulation tiuue. 
A suppurating hsematoma is to be treated aa 
an abscess. q Pannett. 

HAEMATOMA VULViE (see Vulva, Dis- 
eases of). 


HiCMATOMA. — ^Like a bruise, hsematoma 
is due to blunt force, but the blood, instead 
of being disseminated throughout the tissue 
spaces, is collected in a large single cavity of 
laceration. 

The symptoms are the same as those met 
with in contusion (see Bbuises), with the 
addition that there is a definite fluctuating 
tumour to be felt. When the blood coagulates, 
a soft crepitus is to be discerned in place of 
fluctuation. The clot so formed is gradually 
absorbed, leaving in its place fibrous tissue. 


HAEMATOMETRA (see Amenobbhoea). 

HAEM ATOM YELI A, or hsBmoirhage into ^ 
spinal cord, is a rare condition apart from gioas 
traumatic injury of the vertebral column. 
Even when the spine is fractured, dizlocatodt 
or severely concussed, there axe usually BnaB 
punctiform extravasations of blood latii^ than 
large hasmorrhages. 

Spontaneous heBmorrhages are aeldom due to 
arterial disease or a high blood-meaauxe : 
in most cases they result from the nxptnze 
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vessel into a tumour, or into a syiingomyeiio 
oavitj. The symptoms are sudden loss of 
power in the limbs with disturbances of sensa- 
tion. The paralysis and anaasthesia diminish 
gradually, and leave a stationary condition 
resembling syringomyelia. As the blood de- 
stro 3 na the grey more easily than the white 
matter, local wastings of muscles are gener- 
ally a prominent feature. (See Spinal Cord, 
Local Lmioits op). Gordon Holmes. 

HiCMATOPORPHYRINURIA (tee Urine, 
Examination of). 

H/iMATOSALPINX (see Amenorrhcea). 

HiCMATOTHORAX (see Hemothorax). 

HAEMATURIA (see Urine, Examination 
or). 

H>EMOOHROIMAT98I8.--A disorder of 
metabolism characterized by the presence 
•of a large quantity of an iron-containing 
pigment in the internal organs, (^specially the 
lymphatic glands, the liver and the pancreas, 
by hbrosis of the liver and pancreas, and sub- 
sequently by bronzing of the skin. The 
symptoms are those of hepatic cirrhosis or, 
later, of pancreatic diabetes (bronzed dia- 
betes). 

Etiology* — The male sex is almost exclu- 
sively affected. Abbott's well-known patient 
“ blue Mary died from haBmatemesis due to cir- 
rhosis before the onset of diab(Jtes. Kobcits's 
•case appears to be the only example of bronzed 
•diabetes in a female. The disease occurs 
mainly between the ages of 40 and ^0, 
Pathology* — ^At one time it was 8upj>osed 
that chronic hemolysis, possibly due to in- 
fection with B. colly gave rise to infiltration 
•of the tissues with hemosiderin, and that 
subsequently fibrosis occurred in the liver and 
pancreas. But as there is no evidence of 
anemia, hemolysis, hemolysins in the blood, 
or of hyperplasia of the bone-marrow, and as 
the distribution of the pigment differs from 
that in pernicious anemia, it is probable that 
.a metabolic change, associated with visceral 
fibrosis, leads to retention and fixation of 
iron in the body. It has been thought that 
the hepatic cirrhosis is primary, and the pig- 
mentation an exaggeration of that often seen 
in this disease. The^o#^ and fibrous tissue 
of the liver, pancreas^ secreting and lymphatic 
glands, eBpe<^yfikoBe of the retroperitosial 
•pace, contain thi ferruginous pi^ent haamo- 
mdeiin, wh^eas gn apparently iron-free pig- 


ment, hasmofuscin,” has been described in 
the heart and muscular coat of the intestines. 
But, possibly, hasmofuscin is a compound 
con^ning iron in a more intimate state of 
combination than haamosiderin. The liver is 
enlarged, shows multilobular cirrhosis, is deep 
red or maroon in colour, less pervious than in 
health to X-rays, and gives Perles's test (potas- 
sium ferrqcyanide and hydrochloric acid) for 
iron. The hepatic artery shows endarteritis 
obliterans. The spleen is enlarged, fim., and 
pigmented. The pancreas is enlarged, pig- 
mented, and shows fibrosis which may be so 
advanced as to cause diabetes. The intestines 
are pigmented. 

Symptomatology may be that of hepatic 
cirrhosis witli gastro-intestinal heemorrhages 
and ascites, or later of diabetes. The liver 
and spleen are usually enlarged. The cutaneous 
pigmentation comes on later, and chiefly occurs 
on the ex})osed parts of the body. 

Diagnosis dej>ends on the association of 
cutaneous juginentation with cirrhosis or 
diabetes. The pigmentation must be dis- 
tinguished by the. history from that of malarial 
niclanaemia, and from that of argyria due to 
the medicinal use of silver and now seldom 
seen ; from tliat sometimes present in general- 
ized midanosis by examination of the urine 
for mclanogen. Jn the pigmentation of ochro- 
nosis due to alkaptonuria the urine reduces 
Fehling’s reagent but does not contain sugar, 
and in cases of ochi*onosis due to chronic 
carbolic-acid poisoning it docs not reduce 
Fehling. In some cases of splenic anemia the 
skin is pigmented, but the spleen is much larger 
than in huemochromatosis. From Addison's 
disease huemochromatosis should be distin- 
guished by the glycosuria and the enlarged 
liver and sjdeen. 

Prognosii.— Life may be prolonged for 
years, and then death may occur from haema- 
temesis or ascites. The onset of diabetes 
makes the 2 )rognosi 8 very grave, as the fatal 
termination is seldom delayed beyond a year. 

The treatment is that of hepatic cirrhosis 
(see Livku, Cirrhosis of) or of diabetes mel- 
litus (q.v.). H Rolleston. 

H^EMOQLOBINURIA (see Urine, Exam- 
ination or ). 

HiEMOQLOBINURIO FEVER (see Elaok- 
WATER Fever). 

HiEMOLYTIC TESTS (tee SEROLOaiOAL 
UuGNoais). 
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HiCMOPERIOARDIUM. -^Pure blood is 
rarely found in the pericardium. Rupture of an 
aneurysm of the &st part of the aorta is an 
occasional cause. If the aneurysm be in the 
intrapericardial part of the aorta, rupture may 
occur when it is of quite small size, perhaps no 
larger than a hazel-nut. Other causes are 
aneurysm of the coronary arteries and of the 
cardiac ^all, and rupture and wounda of tbe 
lieart. "^Bath usually follows rapidly with 
symptbfim of heart failure, but cases have been 
reported in which i)atient8 have lived for days 
with symptoms of heart failure and signs of 
jDericaxdial efEusion after cardiac rupture. 

The inflammatory exudate is sometimes 
h®morrhagic in pericarditis, especially that 
due to virulent rheumatism and to tubercle, 
Bright’s disease, and new growth. 

Ebedkrice Lai^gmkad. 

HAEMOPHILIA. — A disease characterized 
by a clironio liability to immoderate, or un- 
controllable hemorrhages, often from such 
trivial injuries that they may appear to be 
spontaneous. It is hereditary, and, though 
transmitted exclusively by females, is seen in 
males only. 

Etiology. — ^Most of the cases have been 
recorded m Germany, Great Britain, or North 
America, the Latin races providing very few 
examples and the tropical cotmtries practically 
none. Though decidedly rare, the disease is 
so striking that most cases are reported, and 
Bulloch and Fildes were able to analyse 946 
papers and to reproduce 235 pedigrees in a 
monograph which has done much to con- 
solidate our knowledge on hemophilia. It has 
thus been shown that women, although they 
alone transmit the disease, are never true 
“ bleeders.” This interrupt^ or sex-Umited 
descent is also seen in partial albinism, in 
which the eyes are chiefly afiected, and in 
colour- and night-blindness. Hemophilia is 
probably the most inheritable of all disorders. 
Bulloch and Fildes find very little evidence 
to support A. E. Wright’s view that the dis- 
ease may arise de moo from the accidental 
conjunction of two persons whose blood picture 
is that described by him as characteristic of 
hemophilia. The women of “ bleeder ” stocks 
ans exceptionally prolific, and an unusually 
high proportion of their offspring are males. 
In about 70 per cent, of the cases the disease 
appears before the end of the second year. 

Palliology. — The anatomical view that 
hemophilia depends on abnormal thinness 
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(hypoplasia) and fra^ty of the vaaCid|R^ 
system can no longer be maintainedi and it jk " 
generally agreed that the essential factor jii 
some defect in the coagulability of the Uoodi 
the exact nature of which has given rise td. 
much debate. As they have a practical beai> 
ing on treatment, the following changes in the 
blood, d^uBsed by A. E. Wri^t, may be m&» 
tioned, viz. : (1) deficiency in calcium, (2) 
leucopenia, (3) lack of fibrinoplastic substemoes 
(thrombokinase) in the tissue fluids, which mix 
with the blood as it escapes from the yessds, 
and (4) diminished CO 2 -content, an increased 
00 2 -content being associated with increased 
coagulability of the blood. 

The blood shows some leuoopejiia and a rela- 
tive diminution in the polymorphonuclear leu- 
cocytes. The blood-platelets are not dimin- 
ished. The coagulation time of the blood is 
generally prolonged — even to 60 minutes or 
more — but even here there is some divergence 
of opinion, and remarkably different results 
have been reported. The arterial blood- 
pressure is low. 

Symptomatology. — Injuries so slight as to 
pass unnoticed by an ordinary person may give 
rise to bleeding which, persisting as an oozing 
in spite of pressure and other forms of treal^ 
ment, may cause death or — and this is more 
usual — stop spontaneously when the patient 
is profoundly anemic. The blood may then 
become almost colourless, the pulse quickens, 
cardiac murmurs, restlessness and excitability, 
thirst and headache appear. The blood, which 
fails to form a clot m the leaking vessels, 
coagulates as it drips from tbe oozing surface, 
and may form an enormous tumour. After 
cessation of the bleeding the red blood- 
corpuscles soon regain their normal number, 
but the colour index remains low for weeks or 


even months. The hemorrhages may be ex- 
ternal or internal. Epistaxis is very common. 
Circumcision may reveal the existence of the 
condition, and extraction of a tooth has often 
proved fatal ; but blood may be drawn from 
a finger-prick or from a vein without danger. 
Hemorrhages small or large may occur into 
the skin, and less often from the alimentary 
and urinary tracts. Severe bleeding from tlie 
umbilicus in the newborn is usually due to 
infection, and is very seldom a maiiifeitatio]| 
of hemophilia. Ble^ng into the ^toof^ttiti 
and pleure is most exceptional* Wright 
sists on the special noctui^ incid«ttce of ^ 
hsenonhageB. Articular hemo rrhigw i art 
characteristic, and occur -in needy eli 
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oases ; the onset is usually between the 
fourth and seventh years, and the liability to 
attack diminishes with advancing years. The 
knees are the commonest site— in about half 
the cases; next the elbow, in about 25 per 
cent. ; and then the ankle and other articu- 
lations. Several joints may be affected in the 
same patient. Three stages have been de- 
scribed. In the first the joint is rapidly dis- 
tended with blood, and is painful but not 
tender, the overlying skin is stretched but 
not red or hot. Absorption may follow, so 
that the joint is little the worse. In the second 
stage a form of chronic arthritis has resulted 
from repeated attacks ; the synovial mem- 
brane is thickened and rusty coloured, and 
the cartilages degenerate. The clinical re- 
semblance to tuberculosis is very close. In 
the third stage the articulations become per- 
manently deformed, partially ankylosed, and 
show osteo-arthritic changes. 

Although the liability to haemorrhage is 
chronic, m intensity varies in the same patient, 
and may do so in a remarkable fashion. Pro- 
dromal symptoms, such as headache, hysterical 
restlessness, lassitude, and slight puffiness of 
the face, have been described. There may be 
extensive dental caries, which may be corre- 
lated with a deficiency of calcium, as shown 
by an abnormal appetite for chalk and dirt. 
A curious feature about some bleeders ” is 
concealment of their infirmity even when 
specially questioned before a proposed opcjra- 
tion. A boy in St. George’s Hospital asscited 
almost with his last breath the idee fixe that 
he did not bleed more than others (Dent). 

Prognosis. — ^Age has a very definite influ- 
ence on the outlook, which, on the whole, is 
bad in early life, for 50 per cent, of the 
patients die before the eighth year, and many 
more before puberty. The first hemorrhage, 
however, is seldom fatal. The prognosis, 
which naturally depends on the severity of 
the symptoms, therefore im^^ves as the 
patient gets older. 

Diagnosis. — The essential features are the 
chronic liability to hsBmorrhages in a male 
with a family history of the same disease. 
Multiple heremtary telangiectases may fulfil 
these requirements, but the presence of an- 
giomas should prevent any mistake. The long 
course and the heredity should distinguish 
hnmophilia from hsBmorrhagic states such as 
ohroni; purpura and acute leukssmia, which 
would pneent their special characters. In 
purpura the blood-platelets are diminished. 


whereas in hsmophilia they are normal m 
number. In infantile scurvy the hasmorrhagic 
effusions are in connexion '^th the shafts of 
the bones and not with the' joints. Hasmo- 
philic joints closely resemble tuberoffious arth- 
ritis^ and may also be confused with rheuma- 
toid arthritis or 0 HteA}-myelUi 8 , As death may 
follow operation, it is important to consider 
the possibility of hasmophilic haamarthrosis in 
cases of obscure joint-disease before active 
measures are adopted. Aspiration of the joint 
with a fine needle, which can be performed 
without risk, will throw light on the diagnosis. 
Subcutaneous haematomas, which are more 
often seen on the lower extremities, may 
imitate abscesses. 

Treatment. Prophylaxis.—- The female mem- 
bers of “ bleeder ” families should be urged 
not to marry ; however, this counsel is often 
neglec/tcd, and unfortunately they arc ex- 
ceptionally prolific. The patients should be 
placed under the best hygienic conditions and 
protected from injury, and should not be 
operated upon. Residence in a really warm 
climate appears to exert a favourable influ- 
ence. The diet should be generous, and the 
only restriction— -and this, perhaps, is some- 
w’hat theoretical — is that acids, which by 
“ decalcifying ** the blood favour bleeding, 
should be forbidden. In order to avoid 
scratches and wounds, all pins and buckles 
should be banished from the clothes, and boys 
should not play with pocket-knives. The teeth 
should be rc^arly inspected so that early 
stopping may obviate the need for extraction. 
Internally, nuclein and ovarian extract have 
been suggested by Wright to correct the 
underlying defect in haemophilia ; the nuclein 
w-ould increase the leucocyte count, while 
ovarian extract might conceivably confer on 
male bleeders” the physiological advantages 
possessed by the female sex. 

To arrest hsemorihage.— Local applications 
are natiirally employed. The use of fluffy 
cotton-wool, cobwebs, and matico leaves to 
promote clotting is usually disappointing, but 
good results have been obtained from the 
application of gauze saturated with cephalin. 
Styptics, such as adrenalin chloride (1 in 1,(XX)) 
solution, may be painted on, but the vaso- 
constriction is temporary only. Cold in the 
form of ice or obtained by means of an ethyl- 
chloride spray also checlm the bleeding for a 
time. The local application of liquor ferri 
perchloridi or of the actual cautery is in- 
advisable. The most powerful and successfu 
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HKMOPTYSIS 


method is the physiological styptic advocated H4EMOPTY8I8. — Though fitorally maai^ilg 
by A. E. Wriffht ; an extract of thymus gland ** spitting of blood,” the term is usuaDy 
is freshly ma&lBy pounding it up and mixing ployed to indicate bleeding from the lungs dr 
it with ^saline solution (0*5-1 per cent.) . to respiratory passages. 

which a IMe sodium carbonate has been added, l^ology. Pulmonary oiUMS. — ^By far the 
the strength being 10 parts of the solution most important and most common cause 
to 1 of the gland. When urgently wanted it of severe hsemoptysis is, phthisis. A fatisk 
may be filtered at once through fine calico ; haemoptysis may be the first indication of the 
to the filtrate is then added 0*25-0*5 calcium disease, and the most careful examination may 
chloride (measured as crystals) and 1 per cent, fail to reveal any ph;^cal signs. The sputum 
carbolic acid. When time does not press, the is frequently blood^inged, whilst a severe or 
extraction may be continued for 12 to 24 moderate hemoptysis may occur at any period 
hours, the carbolic acid being added at the during its course and may precede its fatal 
start and the calcium chloride as before. If termination. A large bright-red haemorrhage 
thymus cannot be obtained, testes or the may also occur at the onset of pneumonia, 
mucous membrane of the stomach may be but more commonly the ” rusty ” sputum 
used, but pancreas should not be employed, which contains altered blood is the only in-. 
The bleeding area should be plugged with wool dication of bleeding. Sometimes a consider- 
or lint soaked in the physiolo^cal styptic, so able amount of bright-red blood is intermixed 
as to get it into the closest contact with the with the sputum throughout a pneumonia, 
bleeding vessel. This was especially exemplified in the pneu- 

Intemal remedies may be used to increase monia complicating the influenza epidemic of 
the coagulating power of the blood. But the 1917-19. Pulmonary infarction is another 

coagulation time should first be determined, cause of hsemoptysis, either considerable or 

for if it is normal no benefit can be expected slight. Passive congestion from heart dis- 
from this line of treatment. Calcium salts ease, especially mitral disease, is second in 
have been extensively employed. According frequency only to phthisis as a causa of re- 
to A. E. Wright, some patients cannot absorb peated and serious bleeding from the lungs, 
cahrium salts, but fortunately they are bene- Rarer causes of pulmonary hsemorrhage are 
fited by magnesium salts. Puteen grains each abscess, hydatid disease, gangrene, and neo- 
of calcium lactate and magnesium lactate plasm. In the last the sputum comes to re- 
should be given at four-hourly intervals for semblc “ prime juice.” Slight bleeding may 
six doses. Calcium salts should not be given occur in emphysema, 
hypodermically. The same authority advo- Bleeding from the respiratory passages.— 
cates inhalation of CO 2 by the mouth in urgent Ulceration of the larynx, trachea, or bronchi 
cases to increase the coagulating power of the may cause haemoptysis which, though usually 

blood. Hypodermic injection of horse-serum slight and recurrent, may be considerable, 

or human blood (esjMJcially from the mother) An aneurysm may ” weep ” into the trachea 
has been employed with some success. The or a bronchus, or by rupture lead to sudden 
state of anaphylaxis is associated with increased death. In bronchiectasis a brisk hemorrhage 
coafplability of the blood ; accordingly, in- occasionally occurs, but slight hemoptysis is 
jections of serum from human beings or animals more common. The sputum of acute or chronic 
in an anaphylactic condition have been given, bronchitis is sometimes streaked with blood, 
and anaphylaxis has been cautiously induced The endemic hemoptysis of China and Japan, 
in patients,^ with encouraging results. Hypo- due to a bronchial fluke, must also be men- 
dermic inj^tion of gelatin should not be tioned. 

countenanced. Blood transfusion may be em- General causes. — ^Among the rarer causes of 
ployed as a last resort. hemoptysis are the hssmoirhagic fevei^ pur- 

For the acute liemarthTosis absolute rest pura hemorrhagica, scurvy, exythmxnia, ai^ 
in bed with an ice-bag should be ordered, severe anemias and leukemia. Bleeding feom 
After a few days the i^jacent muscles, but the respiratory system is certainly very tmusnal 
not the joint, should be massaged ; this re- in these diseases. Hemoptysis has been Re- 
lieves the pain, promotes absorption, and pre- scribed in elderly people mth joint-affeotasM; 
vents muscular atrophy. Contracted joints Trauma, as from fractured rib, or 
should be treated by extension. or bayonet wounds, is another causes Of 

R D. Bollestov. siderable importance is an unezidaiiied 
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hasmoptysis which occurs in young people with- weeks of pregnancy or during labour before the 
out apparent cause. It naturally raises the sus- birth of the child. During the first twenty- 
picion of phthisis, but in a large proportion of eight weeks of pregnancy, hsemoirhage from 
oases no other symptoms or signs eventuate. sej)aration of the placenta or ovum is classified 
Diapaotit* — The occurrence of heemoptysis under abortion. The division is not a scientific 
should always lead to a careful examination one but is made merely for the convenience of 
of the heart and lunm, and inspection of the clinical cla'^sification. For example, implan- 
upper air-passages when the condition of the tation of the placenta in the lower uterine 
patient permits it. In the great majority of segment (placenta prsevia) often causes heemor- 
cases its nature is readily ascertained. The rhage before the twenty-eighth week of preg- 
distinction from hromatemesis is sometimes nanc.y — ^in fact, placenta prajvia is a not 
difficult (see H-ematemesis). uncommon cause of abortion ; thus, a case of 

Treatment. — Severe haemorrhage requires placenta praavia with early haemorrhage would 
immediate treatment. The patient must be be called a case of abortion,” whereas if the 
kept absolutely at rest in the recumbent haemorrhage were postponed until after the 
position. No attempt to administer food or twenty-eighth week of prcjgnancy the case 
stimulants is allowable ; morphia (J^ to i gr. would be called one of imavoidablc ante- 
must be injected hypodermically, and a saline partum haemorrhage,” although in both the 
purge given by the mouth. When a fo(;u8 in cause would be the same, 
the lungs is suspected an ice-bag is often ap- Minor causes of uterine haemorrhage during 
plied over it, but is of doubtful value. Yaso- jtreguancy are carcinoma of the cervix and 
constrictors, such as adrenalin, atropine, and mucous j)olypi ; bleeding from these causes is 
digitalis, increase the amount of blood in tlie slight, and the diagnosis is obvious when the 
lungs, and are therefore of very problemati- ])aticnt is cxaminc^d. 

cal value. Ergot is distinctly contraindicated, Varieties. — There are two varieties of ante- 

for it increases the pressure in the pulmonary jmrtum heemorrhage. (1) Hsemorrhage due to 
circulation. Cardiac depressants such as aeon- the detachment of a normally situated placenta 
ite and pituitary extract are more? useful, is known as accidental hemorrhage ; (2) heemor- 
Amyl-nitrite inhalation is sometimes attended rhage due to the detachment of a placenta 
by marked success. The induction of arti- preevia is known as unavoidable hwmmi'hage, 
ficial pneumothorax has been advocated. 

After cessation of the bleeding the greatest Acctdextal Hjsmokbhage 

care must still be exercised in the h^dling Etiology and pathology. — If very slight 
and examination of the patient ; the diet should cases be inc]ud(?d, accidental hsemonhage is 
not be stimulating, and alcohol and tobacco found to occur about once in 500 pregnancies, 
are taboo. The blood-pressure should be kept It is very rarely due to an accident (blows or 
low by saline purgation. falls) as its name might imply. In fact, 

A moderate hflemorrhage from heart disease accidental,” in the usual sense of the vrord, is 
needs no treatment and may be beneficial. a misnomer when applied to this variety of 
For protracted hemorrhages of small hemorrhage. The two varieties of ante-))ar- 
amount the measures indica^ are those turn hemorrhage w(ire named accidental ” 
to lower blood pressure and increase the and ” unavoidable ” by the British obstetri- 
coagolability of the blood. For the latter cian, Kigby ; he used the word ” accidental ” 
purpose calcium chloride or calcium lactate as implying “ fortuitous ” or ” without cause,” 
(20 gr.) every four hours, or blood-serum or in contradistinction to the obviously un- 
normal horse - serum, may be em])loyed. avoidable ” nature of the hflBmorrhage in the 
Treatment must, of course, be directed to the* presence of placenta prsBvia. 

Pbbdemck Lanomead. a very smaU percentage of cases of accidental 

hoBmorrhage is due to mechanical causes such 
HiBMORRHAQK, ANTE - PARTUM. — as gross trauma or the dragging of a very short 
^e literal meaning of ante-partumhsBmorrhage umbilical cord. But modem observations 
is, of coarse, uterine hsBmorrhage during preg- show that about 80 per cent, of the patients 
nancy, whatever the period of pregnancy and have albuminuria of greater or less degree, 
whatever the source of the bleeding. But, as used whilst a few have OBdema and other generalized 
^ in obstetrics, the term is limited to denote bleed- sjwptoms of the toxesmia of pregnancy.. The 
the placental site during the lasttwelve clinical evidence that accidental hsBmorrhage 
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has a toxemic orij^ is overwhelming; and 
the clinical is further strengthened by the 
pathological evidence that in many fatal cases 
necrotic and hemorrhagic changes in the liver 
and kidneys have been found, similar to the 
well-known changes in eclampsia. The placen- 
tal decidua in cases of accidental hemorrhage 
is invariably found in a state of patchy necrosis, 
and herein lies the primary source of the 
hemorrhage. The decidual vessels, which are 
mere channels in the decidua, give way under 
the combined effect of necrotic changes in their 
walls and supporting tissues and the high 
blood-pressure which almost invariably accom- 
panies these cases. This leads to retroplacental 
hsemorrhage, which may be the starting-point 
of detachment of the placenta from the uterine 
wall over a wide area, and profuse hsemorrhage ; 
the blood cither accumulates within the uterus, 
between the uterine wall and the detached 
placenta or membranes (*' concealed ” haemor- 
rhage), or, as is more usual, tracks down behind 
the membranes and escapes through the cer- 
vix external ” haemorrhage). In other cases, 
slighter and more fortunate, the initial retro- 
placental haemorrhage and consequent placental 
separation is much less extensive ; nothing 
more than a ** r<^troplacental haematoma is 
formed. The mother seldom has s 3 rmptoms of 
such an event, but the festus usually dies from 
“ relative placental insufficiency subsequent 
examination of the- placenta in such cases 
reveals a cup-shaped depression on the maternal 
surface occupied by old, sometimes laminated, 
bloodclot. 

In concealed haemorrhage (see below) the 
uterus is subjected to a considerable bursting- 
stress by the accumulation of blood within it. 
The overstretched muscle and other tissues give 
way, and widespread interstitial haemorrhages 
may be found throughout the walls of the 
uterus ; the blood, tracking towards the peri- 
toneal coat, often forms subperitoneal haemor- 
rhages, and may infiltrate between the layers 
of the broad ligament, constituting a consider- 
able haematoma. Sometimes the jieritoneal 
coat splits under the stress, and occasionally 
the peritoneal cavity is found to contain a 
fair amount of blood. 

Clinical variatiaa* — Accidental haemor- 
rhage may be (1) external, (2) internal or 
concealed, (3) mixed external and concealed. 

When the placenta becomes separated, the 
rise of intra-uterine pressure due to the retro- 
placental haBmorrhage. usually stimulates the 
uterus to a state of activity; the uterine 


oontraotionB drive out the blood, whioh 
down behind the membranes and 
through the cervix. This is external acoUtiM 
hTtnorrhage. The uterine contractions htkim 
another most important effect : they ootttzol 
both the haemorrhage and the tendency , to 
further separation of the placenta. 

If, on the other hand, the uterus remains 
inactive or is paralysed by the sudden dis- 
tension due to a very copious initial retro- 
placental haemorrhage (as would occur if ^e 
initial placental separation were over a wide 
area), the blood is retained in the uterus. 
This is concealed accidental hemorrhage, and is 
perhaps one of the most dangerous complica- 
tions of midwifery : in such cases the placental 
separation is progressive, and very often the 
whole placenta becomes detached. 

In many ceases the hsemorrhage is partly 
external and partly concealed — ^the mixed 
variety. 

A special variety, already referred to, is the 
fortnation of a small retroplacental hoema/toma ; 
the separation of the placenta is sufficient to 
kill the foetus, but the amount of haemorrhage, 
is not enough to produce maternal symptoms. 
In these cases the feetus is bom in a state of 
maceration, and the true state of affairs is only 
revealed by the discovery on the maternal 
surface of the placenta of a deep depression 
occupied by an old bloodclot. 

Symptomntolonr* External aodtotal hss- 
morrhage. — There is usually no obvious cause 
for the bleeding; the amount lost varies 
from a mere “ show ” to a very copious 
hsemorrhage. The j^tient is not in pain. On 
abdominal examination, there are no abnormal 
physical signs. On vaginal examination, there 
may be clots in the vagina, and, if the finger 
can be passed through the cervix, bloodclot is 
usually felt in the lower uterine segment ; the 
placenta cannot be felt. The urine (catheter 
specimen) may contain albumin — a trace or 
more. There may be other signs of pregnancy 
toxsemia, such as oedema and raim blood- 
pressure. If the foetal heart-sounds cannot be 
heard, the inference to be drawn is that there 
has l^en sufficient placental separation to loll 
the foetus. 

Oonoealed aeoidental haemorrhage. — There 

are few clinical states more oharaoteristic than 
a severe case of oonoealed accidental hmor- 
rhage ; it is difficult to mistake it for anytiiiag 
else. The patient has the signs and gyniapttm^ 
of severe internal haemoirhage and ■hock in 
combination with those due to sudden over^ 
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dutewon of tlie uterus. There are pallor, 
Bwestmg, resdesaness, eighiiig respirations per- 
haps, a rapid sn^ pulse, and severe and 
oontmuous abdominal pain from the uterine 
distencdon. On abdominal examination, the 
uterus is larrar than it should be, feels uniformly 
hard and solid, is very tender all over, and the 
foetus cannot be distinguished ; as the foetus is 
always dead, the foetal heart cannot be heard. 
As a more or less severe state of pregnancy 
tozsamia almost invariably accompanies these 
cases, the general condition of the patient is 
correspondingly worse ; the urine is usually 
scanty, and contains a large amount of albumin 
and tube-casts. On vaginal examination, the 
cervix, as a rule, is found closed. 

In cases in which the internal hcemorrhage is 
less profuse the patient will present the above 
state on a diminished scale. But it is charac- 
teristic of these patients that they are much 
more ill than is to be accounted for by the 
amount of hesmorrhage ; this is because the 
over-distension of the uterus causes severe 
shock. Cases of moderate severity are some- 
times seen in which the pulse-rate remains 
slow, though the volume is small and the 
patient is pallid ; this is puzzling and deceptive, 
and may lead the unwary astray. 

In the worst cases of conceahid hsemorrhage 
there is no external haemorrhage whatever : 
this is implicit in what has already been written. 
Inactivity or paralysis of the uterus leads not 
oiJy to retention of the blood but also to 
progressive placental separation and haemor- 
rhage. Activity of the uterus is proclaimed 
by ^ the appearance of external haemorrhage, 
which is therefore a very favourable sign. 

Mixed oonoealed and external accidental 
haemorrhage. — These cases share the charac- 
tem of both the other varieties ; they may be 
said to include the less severe cases of the 
concealed and the more severe cases of the 
external variety. In the former, as soon as 
the uterus recovers from its initial shoc^k, 
external hemorrhage invariably apj)ears ; in 
the latter, although the retained blood may not 
be in sufficient quantity to make the uterus 
characteristically enlarged and hard, it reveals 
itself after the birth of the foetus by a mass of 
dark clot accompanjing or following the ex- 
pulsion of the placenta. 

DixffBOfic. — ^E^mal accidental hemor- 
rhage has to be distinguished from unavoidable 
hoBmorrhage (placenta previa). This can only 
be done with certainty by failing to feel the 
placenta on vaginal examination. Cases of 


low implantation of the placenta (“lateral 
placenta previa “) are often mistaken for 
cases of external accidental hemorrhage. 
After delivery, the distinction can always be 
made by examining the placenta and mem- 
branes ; if the case has been one of placenta 
previa, the opening in the membranes through 
which the foetus has passed should be close to 
the edge of the placenta. Two secondary 
diagnostic points often help : in accidental 
hemorrhage there is usually albuminuria and 
the foetus is usually dead. 

Prognosit. — Concealed accidental hemor- 
rhage is probably the most dangerous accident 
in inidwifcTy. About 20 per cent, of the 
mothers and all the foetuses die, the former 
from hemorrhage and shock, the latter from 
asphyxia due to separation of the placenta. In 
these cases the appearance of external hemor- 
rhage is of good prognostic import, as it 
indicates the onset of uterine contractions and 
therefore shows that the case is taking a 
favourable turn. In cases of mixed hemorrhage, 
and still more in cases with external hemorrhage 
only, the prognosis is much more favourable. 
Still, accidental hemorrhage of any sort should 
lead to a guarded prognosis. Everything 
dejxmds, of ex)ur8e, on the type of case. In a 
multipara with a dilating cervix the outlook is 
much more favourable than in a primigravida 
not in labour ; the more premature the foetus, 
and the easier its delivery, the better the 
outlook. An imjf)ortant point to bear in mind 
is that the seriousness of a case must not be 
judged merely by the amount of blood lost 
externally ; the general condition of the 
patient and the physical state of the uterus are 
far more important, indicating as they do the 
presence or absence of a serious internal 
heemorrbage. 

Treatment." In all cases of accidental 
hsemorrhage, of whatever variety, the great 
principle of treatment is to excite vigorous 
labour pains ; the blood is coming from that 
part of the uterus (upper uterine segment) 
which is capable of contraction and retraction, 
and the bleeding is nearly always controlled 
when strong labour is established. No one 
method of treatment is applicable ; in general 
terms, the form of treatment will depend on 
the slightness or severity of the bleeding, on 
whether the bleeding is external or concealed, 
on the presencje oi absence of labour pains, on 
the degree of dilatation of the cervix, and on 
the general condition of the patient. Cases of 
external httmorrhage may be considered, for 


S66 



HSMORRHAGE, ANTE^PARTUM 


purposes of treatment, under the headings of 
slight, moderate and severe ; concealed hemor- 
rhage, which is always severe, stands in a class 
by itself. 

Bztemal hesmorrhage. — Many cases of ex- 
ternal hemorrhage are extremely slight and 
require no active treatment. Keep the patient 
in bed and give mild sedative drugs ; the 
bleeding will probably stop and the patient 
deliver herself in perfect safety ; or, if pre- 
mature, the pregnancy may go on to full term 
without any recurrence of bleeding. In such 
cases, of course, a careful lookout must be kept 
on the patient; her general condition, her 
pulse-rate, and the state of her uterus must be 
watched, to exclude concealed haemorrhage. 
Always test the urine, and give appropriate 
treatment if there is albuminuria. 

Cases of moderate severity are those in which 
the bleeding is too severe to justify temporizing 
measures but not severe enough to endanger 
life. The treatment depends essentially uj;)on 
whether the patient is in labour or not ; the 
object of treatment is to excite vigorous labour 
pains. If the patient is in labour and the 
cervix is dilating, rupture the membranes, 
apply a firm abdominal binder, and give an 
intramuscular injection of pituitary extract 
(1 c.c.) ; the injection may be repeated four- 
hourly. Once strong and regular labour pains 
have started, there is little or no fear of further 
heemorrhage. But if haemorrhage continues, 
the dilatation of the cervix must be completed 
with the hand or hastened by the insertion of 
a large Champetier do Bibes bag, and delivery 
completed with the forceps. Violent and hasty 
methods of delivery must be avoided, for, once 
strong labour is established, there is seldom any 
cause for anxiety, and the condition of the 
patient may be such that she cannot withstand 
any additional shock or injury. 

If the uterus is not active, and there are no 
labour pains, the case is much more dangerous. 
Kupture of the membranes must be avoided, 
for it causes an immediate lowering of the 
intra-uterine pressure and encourages further 
haemorrhage. Forced delivery by manual or 
instrumental dilatations of the cervix or by 
version will probably be fatal to a patient 
already in a state of collapse. The best 
treatment for these cases is to plug the vagina, 
apply a firm abdominal binder, and inject 
pituitary extract. Vaginal plugging, if pro- 
perly carried out, will arrest the bleeding in 
about 90 per cent, of oases, but it is not infal- 
lible. Half-hearted plugging is useless. An 
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an89Bthetic, an assistant, the Kthotcuny 
and rigid asepsis are essential. Better 
tions cannot be given than those of : 

Tweedy. “To ^ug efficiently, the left 
should be passed into the vagina with llg 
palmar surface directed towards the hoQow w 
the sacrum, while the tips of the fingers Ik 
behind the cervix. Small pieces of oottoa* 
wool, squeezed out of lysol solution, and each 
the size of the thumb-knuckle, are ihsn. taken 
and inserted by means of the right hand sound 
the cervix. The fingers of the left himd are 
kept busy squeezing the pellets into a compact 
mass and forcing the spaces between them to 
permit the insertion of still another plug. 
This process is continued in a syste^i^ 
manner from above downwards till the vulva 
is reached and the vagina can hold no more. 
A T-bandage is appli^ to keep the plug in 
position, and an abdominal binder is fast^ed 
tightly from above downwards to press the 
side walls of the uterus against the vaginal 
dam, and this completes the operation. A 
plug BO applied will cause immediate cessation 
of haemorrhage, and, when it is removed after 
the lapse of hours, so much blood only will be 
found as can be accounted for by the flow 
which took place during the operation. 

“ The va^nal plug is not easy to apply, nor 
is its application harmless. Sometimes, in 
spite of our best efforts, we cannot at the first 
attempt insert sufficient material to stop the 
bleeding. In such cases the plug must be re- 
moved entirely and reinserted. On the second 
attempt the procedure will be found to have 
become much more easy on account of the 
dilatation of the vagina.” 

Pain and a certain amoimt of shock always 
follow the application of the plug, and these . 
must be relieved by morphia. The i>lu^ acts 
partly by exciting labour pains, but principi^y 
by exerting pressure on the uterine arteries. 
It should be removed a few hours after labour 
pains have begun, as, if left in too long, it will 
obstruct delivery. 

In cases in which the hsemonhage is sew^’ 
there are i^ually no labour pains and no 
tation of the cervix, for hasmorrha^ is mat 
likely to be severe if the uterus is active, 
treatment for severe cases is the same as tkai 
already given for moderate, with the additkwd;; 
warning that hasty delivery will be smriy Mat , 
to an already collapsed patient. A: vigkift; 
plug and injections of pituitary ewtoadl, 
peated four-hourly, will control the 
and tide the patient over the next isw hoi||p 
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daring which time she must be treated for 
coUapse and shock. 

Where the necessary skill and surroundings; 
are available, Csssarean section is the best 
treatment for many cases of accidental hsemor- 
rhage, especially when the patient is a primi- 
gravida and the cervix is closed. Spinal 
anassthesia should be used in the presence of 
Gollam, both because it tends to prevent shock 
and because of its remarkable action in exciting 
uterine contraction. 

Ckmoealed hsemoKrliage.— In concealed hse- 
morrbage the uterus, as we have seen, is always 
inactive. The invariable presence of albumin- 
uria and other toxsBmic symptoms adds to the 
danger of the condition. 

The ideal treatment for sei^ere concealed 
hflBmorrhage is Ccesarean wjction, preferably 
under spinal aneesthesia. It is not necpssary to 
remove the uterus, as it will always contract if 
given time and stimulation ; nor do interstitial 
haemorrhages impair its value as a future child- 
bearing organ. If Caesarean section is not 
available, these cases must be treated by the 
vaginal plug and pituitary extract. AtJtivo 
treatment, by Caesarciin section or the vaginal 
plug, is not always nec<^ssary. In cases of 
moderate severity nothing need be done beyond 
giving pituitary extract, the patient's general 
condition and pulse-rate and the size and state 
of her uterus being carefully watcihed. Very 
often the general condition imjffoves and 
labour j)ains start, a fact that is proclaimed by 
the appearance of external hsemorrhage, and 
the patient delivers herself safely. It requires 
great judgment to adopt this line of treatment, 
and ^ should only be done in the presence of all 
fao ‘ties for instant operative treatment should 
there be signs that hemorrhage is progressive. 

2. Unavoidable H^smoerhage (Placenta 

pR^fiVlA) 

When the placenta is implanted, whoUy or 
in part, in the lower uterine segment, it is (jailed 
a placenta previa. The lower uterine segment 
has no anatomical upper boundary; it is 
merely that part of the uterus which has to 
dilate and stretch during labour to allow the 
exit of the foetus ; it comprises the lower three 
inches, roughly, of the uterine cavity, as 
measured upwards from the internal os. As 
soon as labour begins, the uterine contractions 
cause the cervix and lower uterine segment to 
dilate and to be drawn or retracted upwards, 
Md at the same time cause the presenting or 
lower pole of the ovum'^the bag of waters— 


to advance or slide downwards ; in placenta 
prsBvia the placenta is involved in this down- 
ward movement of the lower pole of the ovum, 
and is dragged or sheared ” off the retracting 
lower uterine segment. Heemorrhage from the 
placental site is in such circumstances in- 
evitable ; hence the aptness of the name un- 
avoidable ** given to this variety of haemor- 
rhage. 

J^ology and pathology. — Placenta prae- 
via takes place about once in five hundred 
labours. It is naturally more frequent in 
multigravidae than in primigravidaB, because 
the former is a much more numerous class than 
the latter. Why, in certain cases, the ovum 
should get implanted in the lower instead of in 
the upper uterine segment is not clear. Such 
cases are p(Tha])S beat regarded as instances of 
“ delayed imidantation ” of the ovum. In 
normal circumstances the ovum enters the 
uterine cavity from the Fallopian tube, where 
it has been fertilized, when it has reached a 
certain stage of develojjment — when it has 
acquired an active trophoblast and is capable 
of burrowing into the uterine decidua as soon 
as, or very shortly after, it meets it. But if 
for any reason it happens to arrive in the 
uterine cavity in a less advanced stage of 
developm<mt, its trojihoblastic activity may not 
bring about its embedding until it hus travelled 
downwards as low as the Tower uterine segment 
or cervix. 

Separation of a i)lacenta preexna and haemor- 
rhage often occur before labour has started; 
the reason for this is that, during the last weeks 
of pregnancy, painless uterine contractions 
often bring about an expansion of the lower 
uterine segment and a partial opening up of 
the cervix. It is common enough in normal 
cases, towards the end of pregnancy, to find 
the cervix completely taken up and even the 
external us slightly open. Such an occurrencje 
is bound to be accomj[)anied by slight advance 
of the lower pole of the ovum and, if the 
pla(ienta hapiRjns to be preevia, a certain 
amount of separation from the uterine wall is 
bound to occur. A placenta preevia usually 
occupies a wider area, is thinner than normal, 
and is often irregular in shape ; this is because 
the decidua is thin in the lower uterine segment 
and the placenta cannot obtain such a good 
blood supply. There is often a marginal or 
velamentous insertion of the umbilical cord ; 
large areas of degeneration and '' white infarc- 
tion ” are common, and there may be areas 
of morbid adhesion to the uterine wail. 
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The Bouice of the haemorrhage in placenta 
praevia is the maternal blood sinuses of the 
placental site ; the placenta itself does not bleed 
from its bared maternal surface, or bleeds only 
slighdy and momentarily. But if large umbi- 
lical branches are tom through, the foetus may 
bleed to death ; such an event may occur under 
two conditions ; (1) In cases of velamentous 
insertion of the umbilical cord, “ vasa praevia ” 
may course along the area of amnion forming 
the bag of waters and may be tom when the 
amnion ruptures ; (2) in cases of complete 
placenta praevia, when the placenta is perfor- 
ated or tom through by the accoucheur, large 
umbilical vessels on the foetal surface of the 
placenta may be mptured. 

There are two additional points of great prac- 
tical importance in placenta praevia : (1 ) the 
lower uterine segment is thicker and more 
vascular, does not dilate well, and is more easily 
tom by manipulations ; (2) the placental site 
lies very close to the vulvo-vaginal tract, and 
is especially accessible to bacteria from this 
source. 

Variedet. — The clinical varieties of placenta 
praevia are named a(!cording to the relationship 
of the placenta to the internal os uteri, as felt 
on vaginal examination. There are two main 
varieties, complete and incomplete?. In com- 
plete placenta praevia the placenta is felt 
completely covering the internal os. In the 
incomplete variety the os is not completely 
covered by the placenta. Cases of incomplete 
placenta praevia may be divided into sub- 
varieties such as (a) partM placenta praevia, 
when the os is partly covered by placenta ; (&) 
marginal^ when the lower edge of the placenta 
just reaches the margin of the os ; (c) lateral, 
when the lower edge of the placenta does not 
reach as low down as the os but is felt by the 
examining finger a short distance above it. In 
the two latter sub-varieties the placenta lies 
only partially in the lower uterine segment. 
The most complete variety of all is when the 
middle of the placenta lies over the internal 
os ; this is known as central placenta previa. 
It is obvions that this degree of completeness 
cannot be determined when the os is only 
slightly dilated ; often it is only apparent after 
labour, when an opening will be found in the 
placenta through which the foetus has passed ; 
or during operative manipulations, when the 
accoucheur will fail to reach the edge of the 
placenta in any direction. 

An inspection of the placenta and mem- 
branes after delivery will reveal the position 


the placenta has occuped. The - eto ee r 
opening in the membranes to the 
lower has been its positkm in the lower 
ine segment ; in cases of comjdete plaoortl 
prsevla the placenta itself will be fouxid toitt 
through; and in cases of central plaoenfa 
prsBvia the oj^ning may be found occupying 
the placenta itself. 

Symptoms.^The only symptom is hmor- 
rhage. A painless, causeless hemorrhage is 
the last three months of pregnancy is amoat 
pathognomonic of placenta previa.** The 
diagnosis is, of course, verified by making 
a vaginal examination and feeling placental 
tissue over or near the internal os. The first 
hemorrhage is usually a slight one ; but oases 
have been known where it was so violent as to 
be fatal. After an interval of hours or days 
the hemorrhage is repeated ; repeated hemor- 
rhages are characteristic, and each succeeding 
one is apt to be greater. Unless the case be 
treated at this stage a profuse, even fatal, 
hemorrhage is likely sooner or later to occur ; 
the efiect of repeated small hemorrhages is 
to produce a very profound state of anemia, 
and to place the patient in an unfavourable 
state for withstanding the collapse of a profuse 
hemorrhage or the shock of operative treat- 
ment, or for resisting a septic infection in the 
puerperium. 

As a rule, the more complete the placenta 
previa, the earlier the hemorrhage begins ; in 
cases of marginal implantation the hemorrhage 
is often postponed until labour has started, and 
is usually less profuse than in the complete 
variety. Central placenta previa is the most 
dangerous of all, the bleedmg appearing /;>arly 
and nearly always being profuM and ^n- 
tinuouB. 

The occupation of the lower uterine segment 
by the placenta interferes with the accommo- 
dation of the festal head; in consequence, 
breech and transverse presentations are com- 
mon. As will be pointed out later, the pre- 
sentation of the breech is a positive advantage 
from the point of view of treatment. 

Diagnosis.— A hoBmorrhage, esp^ially if 
repeated, near the end of pregnancy is always 
strongly suspicious of placenta prwvia. Thm 
must be no delay in confirming the diagnosis hj 
feeling the placenta through cervix ; as tM 
cervix is usually open enough to admit As 
finger, this is easy enou^ in most cssas ; tat 
if Ae cervix is dosed, so important is it to mita 
a correct diagnosis that tta pstant AmdAta 
ansBsthetized and the cervix dilated sanoik 
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f-- admit the finger. The possibility that labour 
majr thereby be induced is no objection and is 
a nsk that must be taken ; for if the case is 
one of pl^nta previa, as it most probably is, 
labour will have to be induced in any case. 
There is no other way of making a sure diag- 
nosis. It is true there are other suspicious signs, 
such as feeling through the vaginal fornix that 
something thick intervenes between the pre- 
senting part and the examining finger ; while 
some people claim to be able to divine the 
presence of the placenta in the lower uterine 
segment by abdominal palpation. The only 
condition which enters seriously into the diag- 
nostic competition is accidental heemorrhage ; 
the chief point here, of course, is that the 
placenta caxmot be felt, even if the finger be 
introduced far through the cervix. But there 
are two other help^ points : in accidental 
haemorrhage there is usually albuminuria, and 
the placental sej)aration has usually been wide 
enough to kill the foetus. Too much reliance 
must not, however, be placed on albuminuria 
as a diagnostic point, as it not infrequently 
accompanies cases of placenta prasvia. 

Prognosis. — ^When a patient has placenta 
prflBvia her friends bad better be told at once 
that she is in a position of considerable danger 
and that the foetus has but a small chance 
of survival. The general prognosis as regards 
life is well given by Ellice MacDonald’s mass- 
figures ; he collected 10,600 cases and found a 
maternal mortality of 7-7 per cent, and a foetal 
mortality of 65 per cent. This collection of 
cases extended over many years (in 1887, for 
example, the maternal mortality was 23 per 
cent.) and included all types of cases treated 
with varying degrees of skill. But in few 
other conditions does the outcome of an in- 
dividual case depend more upon its individual 
circumstances. The following are the factors 
which chiefly affect the prognosis, viz. the 
variety of placenta preevia, the skilfulness of 
the treatment and the methods employed, and 
the condition of the patient when first seen, 
i.e. the amount of blood she has already lost, 
if she is in labour or not, and the degree, of 
dilatation of the cervix. The causes of maler- 
nal death are hasmorrhage from the placental 
site, injury and shock during operative delivery, 
mt-partum hssmorrhage, and puerperal sepsis. 

causes of fcetal dsaih are asphyxia ^m 
aeparation of the placenta or from profound 
maternal aneemia, foetal hsemorrhage from 
tom placental umbilical vessels, prolapse of the 
^ oozd, and intracranial injury and hsemorrhage 


consequent on rapid delivery after vmion. 
Prematurity is also an important factor in the 
foetal mortality. As regards variety, the com- 
plete is very much more dsmgerous than the 
incomplete and marginal, both for the mother 
and for the foetus ; the foetus, in fact, seldom 
survives in a complete case. The reasons for 
this are that the area of placental separation is 
necessarily wide, that the membranes are out 
of reach, that the dilatation of the cervix is 
interfered with, and that operative manipula- 
tions arc bound to disturb the placenta still 
more and to cause more hsemorrhage. Com- 
plete placenta prsevia in a primigravida with a 
closed and rigid cervix is one of the worst 
complications of pregnancy. On the other 
hand, in the incomplete, and especially in the 
marginal varieties, the membranes can be 
reached, the dilatation of the cervix is not 
much interfered with, and operative manipu- 
lations ne(?d not further disturb the placenta. 
Some of the most hopeless castes are those in 
which the patient is profoundly aneemic before 
treatment is begun ; many patients are lost by 
neglecting the r^e that, at the first he&morrhagc, 
the diagnosis must be made and treatment 
begun at once. Many of thes3 neglected cases 
die from the shock or additional hsemorrhage 
of operative delivery. If the patient is already 
in labour and, bettc^r still, if the os is well 
dilated and supple, the ease of treatment is 
enormously increased. 

The prognosis as regards the particular 
method of treatment adopted is not easy to 
appraise, because of the wide variation in the 
nature of cases of placenta prasvia. Csssarean 
section is becoming increasingly popular ; as 
regards the mother, the results obtained are no 
better than, if so good as, those got by skilful 
midwifery , except in a narrow category of 
cases ; as regards the foetus, the results a^, of 
course, extremely fine. There does not seem 
to be much difference, as regards the mother, 
between version and the hydrostatic bag ; if 
anything, the maternal mortality is rather lower 
after version. As regards the foetal mortality, 
with a bag it is about 40 per cent., whereas 
with version it is about 60 per cent. 

Treatment.— Cbie thing the practitioner 
should, with one exception, never fail to do ; 
he should begin active treatment directly he 
has made the diagnosis. The temporary cessa- 
tion of hsemorrhage may give a wse sense of 
security and an excuse for temporizing. Let 
him never fall into this trap ; a profuse heemor- 
rhage may come at any moment. The one 
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circiinistanoe which makes it best for awhile to accord or is brought down artafidaUy ; 
postpone active treatment is when the patient introduction of a bag, thezefoxei aha 
is very collapsed from hsBmorrhage and the constant supervision. Herein llie fa 
hflemorrhage has temporarily ceased. In such pares badly with version ; for after version Wk 
a situation immediate active treatment might other operation is necessary to effect delivery x 
kill the patient from shock, and the period of the foetus is delivered as a breech, eitber 
freedom from heemorrhage should be used for spontaneously or by traction on a leg, aisi 
restoring her by warmth and saline infusions ; continuous pressure is maintained on the pla- 
all the time she must be continuously watched cental site from the moment of brin|^ff down 
for a return of heemorrhage, and everything the leg until complete delivery. Expenenoe is 
likely to be required for active treatment must most emphatically against the use of the bag in 
be in readiness. cases of complete, and especially of central, 

Let the practitioner also bear in mind the placenta preevia ; the reasons for this are that 
causes of maternal death, as enumerated under heemorrhage will always have been severe in 
Prognosis — ^hsemorrhago from the placental site, such cases and no risk whatever must be run of 
the shock or injury from hurried delivery, post- recurrent bleeding, and that version is the 
partum heemorrhage, puerperal sepsis. easiest method of transplacental delivery. 

The great principle in the treatment of Tjastly, bags tend to displace the presenting 
placenta preevia is to maintain continual part, deteriorate by keeping, and sometimea 
pressure on the placental site until the patient burst at critical moments, 
can be safely delivered. (The cases suitable Were it not that the foetal mortality ia 
for Csesarean section will be considered later.) about 20 per cent, lower with their use, bags 
Pressure on the placental site is secured in two would never enter into competition with bring* 
ways ; (1) by bringing down a leg so as to plug ing down a leg in the treatment of placen^ 
the lower uterine segment with the half-breech, preevia. But the life of the mother is the first 
(2) by introducing a Champetier de Kibes bag consideration, and version is more favourable 
through the cervix. Before either of these to her. If the practitioner is expert in the use 

methods can be used, the eervix must have of the bag, let him by all means use it in 

Tea(*hed a certain degree of dilatation — in fact vmrqindl and laUftal cases whore the membranes 
it must be large enough to admit two fingers arc in reach and the bag can be pushed through 
with case ; the practitioner can then employ them. In these cases the mate^I risks are no 
one of the two pressure methods. But when greater with the bag than with version. The 
the cervix is closed he is faced with the preli- bag must, of course, lie in the snmiotio cavity, 
minary problem of dilating it. Hen* he has and the membranes, if intact, must be rupturra 
two methods to rely upon : either he may before its introduction, 
dilate with metal dilators up to size No. 26 on On the method of pulling down a legw — 
Hegar’s scale, or he may em])loy the slower When the foetus is presenting by the bmeh, 

method of plugging the cervix with sterile this is simple enough. Two fingers are intro- 

gauze and apjilying a firm abdominal binder, duced through the cervix, the membranes are 
For either of these little surgical operations an ruptured or the placenta ia perforated, as the 
aiifcsthetic and an assistant are necessary and case may be, a foot is taken hold of and 
strict aseptic precautions must be taken. The the leg drawn down. When unfortunately the 
plug controls hfismoirhage by direct pressure legs are found extended, the whole hand haa 
and excites pains ; it must not be left in for to be passed up to the fundus of the uterus, 
more than eight hours, by which time the In vertex presentations the foetus must be 
cervix will be found sufficiently dilated. turned, and there are three ways of doing this : 

The alternative methods of bag and version (1) external version, (2) bipolar veisioih (3) 
may now be compared. On the whole, version internal version. 

is imdoubtcdly the method of choice ; it is External version is inoompanbly the best of 
suitable for all varieties of placenta prsvia, it these, and is usually e^y, since the head ia 
is a more reliable means of effecting pressure, very seldom engaged ; it is most suitable fat 
it gives absolute control over labour, it requires cases seen early, with intact membauiasL 
no apparatiLs, and most practitioners are more After the breech has been got into the lewr 
accustomed to it than to the bag. The patient uterine segment, two fingers are igts od iesd 
is liable to bleed when the bag comes out unless through the cervix a loot is drawn doV|ir 
the presenting part descends at once of its own Failing external version, the M folgy ui . 

57* 




HSMOKRHAGE, ANHE-PARTUM 

Braxton Ifficks must be performed. Failing means always necessary to treat them by 
both these, nothing is left to do but to bnng bringing down a leg or by inserting a bag. By 
down a leg by Sitamal version. This has a slight case is meant one in which the placenta 
serious disadvantages, and must always be is marginal or lateral, the bleeding is slight, the 
regarded as a last resort. The cervix must be patient is having good pains, and the os is 
sufficiently dilated to adnut the hand. The dilating well. For many such cases no more 
disadvantages to the mother are that the need bo done than to rupture the membranes, 
placenta may be further detached, that there This enables the placenta to follow the re- 
is a risk of introducing infection, and that the tracting lower uterine scgmejit without much 
operation causes a certain amount of shock, further detachment, and allows the presenting 
The serious risk to the f oof us is that prolapse part to descend and compress the placental 
of the cord is very likely to accompany the site. In such cases labour, as a rule, pro- 
operation. gresscs rapidly and the patient delivers herself 

When the placenta completely covers the os sj>ontaneously. 
uteri, an attempt must always ^t be made to Dangers of post-partum bssmorrhage. - 
reach the membranes at one side ; this failing, After the patient has been safely delivered, 
the placenta itself must be perforated in order all danger is not yet over ; for post-partum 
to bring down a leg or to introduce a bag. hsemorrhage frequently occurs from imperfect 
This should be done m such a way as to j)ro- retraLiion of the lower uterine segment. A 
duce a minimum of furtlier ]>lacental detach- caicful look-out should be kept for this, add on 
ment ; the hand must not be jmshed fon^cfuUv the first sign of hsemorrhage the placenta 
through the placenta, but it must be gently and should be expressed or, failing this, removed 
gradually bjred tlirough with tw’o fingers. In manually. Ifemorrhage may contmue after 
all operatic e manipulations the ^laticnt should the placenta has come away, and the usual 
be in the dorsal position with the legs held by lemedies should be adopted, i.e. intramuscular 
an assistant or by a (Clover's ciulch. and the mjections of jntuitrin br ergot, hot intra-uterinc 
operator sc*ated in front of her. douche, or bimanual compression. If these 

After the leg has been brought down, or a fail, the whole uterus sliould be [vacked with- 
bag has been introduced, it should gently 1 m‘ out delay ; for it must be r<»membered that 
pullea on, so as to stop bleeding by thoroughly even a slight post-jiartum loss may prove too 
plugging the lower utenne segment and com- much for a jiatient who is anemic from ante- 
pressing the placental site. This may be done partum heemorrhage. A copious antiseptic intra- 
by an assistant ; oi Lontmuous weight traction uterine douche should be given after labour in 
may be exerted by attaching a weiglit of 2 lb. all cases of placenta prsevia in which there have 
to a tape fastened to the leg or bag. Only been intra-uterine manipulations, 
gentle traction mu^t be exerted, not more Cassarean section far placenta prsevia.-- 
than enough to control the bleeding. CBSsarean section is becoming increasingly pro- 

The warning agimst hurried delivery in minent in the treatment of placenta pmvia. 
placenta prsevia eaimot be emphasised too It is especially indicated in cases of complete 
much. /Slow delivery should he the aimriahle placenta preevia in primigravidsB where labour 
rule. Hurried debvery is not only dangerous has not started and the cervix is intact ajd 
for the foetus but, worse still, b very likely resistant. Such cases are of a very dangerous 
seriously to injure the mother by causing type for the mother, and are invariably fatal to 
extensive lacerations of the cervix and lower the foetus, if treated by the ordinary methofis. 
uterine segment ; such lacerations, involving But, given a capable operator and the proper 
as they usually do the placental site, not only environment, Ceesarean section need not be 
provoke severe bssmorrhage, but greatly in- limited to that type of case. Piovided the 
crease the risk of infection. Again, when a jiatient is in good condition, the mortality of 
patient is suffering from the effects of bssmor- CsBsarean section for placenta prievia should be 
rhage, the shock and additional hflamorrhage of no higher than that for contracted pelvis. The 
hurried delivery may turn the scale against her. mortality of the latter is about 3 jier cent, for 
Once hsBmoirhago has been controlled, there is clean cases ; and the mortality for cases of 
no need for hurry ; the slower the patient is complete placenta prsvia, treated by conser- 
deliv wyi the jitter. vative methodic even in the best hands, is 

VnatoMnl of aU^it oiiOf*— Many cases of certainly higher than this. Generally speak- 
placenta previa are slight, and it is by no ing, Csmiean section is indicated for the 
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following type of case : the patient at or near 
term, in good condition, not in labour and the 
cervix closed, the placenta completely covering 
the internal os, the foetus alive. Too much 
importance should not be given to the foetus, 
since the operation is und^taken primarily in 
the interests of the mother ; but in cases where 
she is particularly anxious to have a live child, 
as for example in a primigravida of over forty, 
the foetal indication becomes a strong one. 

Eardlby Holland. 

HAEMORRHAGE, INTRACRANIAL (see 
Head Injuries). 

HEMORRHAGE, POST - PARTUM.^ 

Post-partum hflemorrhage is the inclusive term 
given to all haBmorrhages issuing from the 
vagina, from the time of the delivery of the 
child to the end of the pucrjierium. Such 
hamorrhages may therefore arise from the 
uterus, before or after the birth of the placenta, 
or from laceration in tlie parturient canal. 

Haemorrhages are termed ‘‘ late ’’ when they 
occur after the first twenty-four hours. 

Etiology. — In the normal uterus, haemor- 
rhage from the open uterine sinuses is stopped 
by the retraction and contraction of the 
uterine walls, aided by clotting of blood in the 
sinuses. Any condition interfering with re- 
traction and contraction allows haemorrhage to 
occur. Hence, partial separation of the pla- 
centa, o’verstretching of the uterus, as in 
hydraninios, g^meral lack of tone, either primary 
or tlirough exhaustion, the presence of fibroid 
tumours, etd ^ are all potential in producing 
}x>st-partum| heemorrhage. Lack of clotting in 
the sinuses occurs in certain general and blood 
diseases, but is a less important factor. 

Laceration may occur in the cervix uteri, in 
the vagina, or at the vaginal outlet. Deep 
tears in the cervix, which arc particularly liable 
to occur where there has been low implantation 
of che placenta (placenta prsevia) because the 
tissues are then more congested and friable, 
laceration of varices and tears of the clitoris or 
bulb, may give rise to very frcvere, even fatal 
haemorrhage. Other tears do not often bleed 
seriously. 

Symptoms. — The symptoms of post-partum 
hflemorrhage are local and general. Locally, 
blood gushes from the vagina. If the uterus 
has been controlled through, and for some 
minutes after, the third stage of labour, as 
advised under Prophylactic Treatment, the 
blood is always visible. Sometimes, however, 


sudden dilatation of the uterus oecors 
time after delivery, in wUoh case attooiral 
may £ist be called to the fact that thelMl is 
hflemorrhage within the tract by the pallor d 
the patient and the quickening of her puihie. 
This quickening of the pulse is not constant. 
It may remain comparatively slow and tl^ 
suddenly become more rapid when considerable 
loss has occurred. Further, general SjmiptoinB 
produced by excessive loss of blood are clam- 
miness and chill of the extremities, restless- 
ness, and dyspnoea — “ air-hunger.” The patient 
complains of faintness, disziness, and thirst. 
GoUajise occurs later. 

IMagnosis. — ^Post-partum hsemorrhage will 
speak for itself, except in those few cases in 
which the blood is retained in the parturient 
canal, in which case, also, as soon as the 
abdomen is examined and the uterus manipu- 
lated, blood gushes from the vagina. The 
determination of the origin of the hsemor- 
rhage, however, is not always easy. With the 
placenta in situ, by keeping one hand on the 
uterus, observation may be made of the more 
external parts. When the plac^enta has come 
away, if the uterus is firm and small, the diag- 
nosis of laceration must be made and its 
situation found. The bleeding has sometiiaes 
a double origin. 

Prognoiii. — Heemorrhage amounting to 
over one pint is considered pathological. 
Some patients can bear enormous losses with- 
out succumbing ; many can bear the loss of 
2^3 pints. Much depends on the patient’s 
general condition and whether there has been 
loss before or during the earlier stages of 
labour. Excessive hflemorrhage occurs in about 
2 per cent, of deliveries, but in institutions, 
where effective treatment can be undertaken at 
once, death from post-partum hflemorrhage is 
rare. 

Thrombosis, embolism, or sepsis complicates 
the puerperium in many cases. 

Treatment.— Stress must be laid on the 
overwhelming importance of asepsis. Patients 
who have lost excessively are already prone to 
sepsis, and the interned manipulations mvolved 
are among the most dangerous joi infecting tlM 
uterus. Thorough disinfection of the hands 
should be practised, using biniodide of xneroea^ 

1 in 1,500 as an antiseptic, and rubber 
should be worn. The external genitals 
vagina should also be well disinfected 4^ > 
temally, biniodide of mercury 1 ..in 
tincture of iodine ; internally, lyMt MMin'' 
1 per cent.) befon intenutl 


573 




HflEMORRHAGE, POST^PARTUM 


treatment is begun. These precautions must 
be taken in spite of severe haemorrhage. 

Prophylaetle treatment.— Attention should be 
paid to the patient’s general condition during 
the ante-natal period, and treatment given 
accordingly. 

During labour, delivery should not be 
attempt^ until the cervix is fully taken up 
and dilated. In all cases in which forceps 
must be used or other mechanical aid given, 
the bladder should first be emptied with the 
catheter. A thorough examination of the 
presenting part should then be made, even if 
this involves introducing the hand into the 
vagina and feeling around the presenting part. 
The direction of the ear, for instance, gives 
great help when a posterior lie is suspected 
Adjustment of the presenting part, before the 
application of forceps, makes the greatest 
difference in the ease of delivery, and hence 
reduces the risk of laceration to a minimum. 
For the same reason, before traction is applied, 
a final examination should be made to see that 
nothing but the presenting part has been in- 
cluded in the forceps’ grip. Time should be 
taken in delivery, the pulling, when possible, 
being with the pains. The uterus should be 
followed down. 

As soon as the child is delivered and separ- 
ated, the mother should be j)laced on her back, 
the knees flexed and thighs separated, with a 
receiver containing the cord and its clip be- 
tween them. Control should be taken of the 
uterus by enveloping it with the hand through 
the abdominal wall. While the uterus is firmly 
contracted, the hand remains quiescent ; when 
it softens, gentle massage of the whole organ is 
practis'^d. This treatment should be carried 
on for a minimum of half an hour, unless there 
are definite signs that the placenta has escaped 
freely into the vagina — and it is often by no 
means easy to be sure of this. As soon as the 
placenta has escaped into the vagina, the 
patient is asked to strain or cough. Frequently 
this is enough to cause its delivery. If not, the 
uterus, when firmly contracted, is used as a 
piston for pushing the placenta out of the 
vagina. 

If, by the end of half an hour, there is no 
sign of the placenta having left the uterus and 
there is no hasmorrhage, time should still be 
given, but eventually expression may be under- 
taken. ^ Again, when firmly contracted, the 
uterus is squeezed from above downwards and 
then pressed down in the pelvic axis to deliver 
the placenta. This is effective in all but 


pathological cases. Any membrane that tends 
to be retained should lie treated with extreme 
gentleness. Twisting the whole placenta is 
useful, combined with an up-and-down move- 
ment. If it is still adherent, sterile fingers 
should be introduced into the vagina up to the 
level of the cervix, when slight traction is 
usually sufficient. 

After delivery of the placenta, control should 
still be kept of the uterus for 5-10 minutes, and 
if there is any tendency to bleeding, pituitrin 
(i- 1 c.c.) or ernutin (10 min.) should be given 
intramuscularly. 

Treatment of existing post-partum heemor- 
rhage. — If there are no obvious tears, immediate 
efforts should be made to cause the delivery of 
the placenta. The uterus should be massaged 
vigorously through the abdominal wall, and, 
as soon as it is firmly contracted, expression 
should be tried. So long as the organ is well 
contra(‘ted, considerable force may be used to 
this end. 

If expression is unsuccessful, manual re- 
moval must be resorted to. A sterile condition 
of the hand and forearm is of first importance 
in this step, and preparations must be made 
accordingly as desc.ribed above. The patient 
is placed in the lithotomy position with th(i 
buttocks over the <Klge of the bed. One hand 
is introduced into the vagina ; the other 
controls the uterus through a sterile towel on 
the abdomen. Examination is made for tears. 
At the upper limit of the cervix the smootli 
layer for separation between the uterus and 
membranes is found. The latter, with • the 
cord, should be held in the palm of the hand. 
On reaching the j^lacenta, separation should bo 
methodical from side to side and from below 
upwards. The greatest help is given by the 
abdominal hand. When the placenta is com- 
2 )letely separated it can be manipulated from 
the parturient canal w'ithout removal of the 
internal hand. The .internal surface of the 
uterus should then again be examined to 
confirm its smooth condition. Its cavity should 
be thoroughly douched with a hot (120® F.) 
lysol douche (0’5 per cent,), the intra-uterine 
nozzle being guided into position by the hand 
which remains in the uterus. The hand can 
then be withdrawn, and after it the nozzle. In 
the great majority of cases the uterus is ijpw 
firmly contracted and hsemorrhage ceases. 

After its delivery the placenta should always 
be examined to see that it is complete. If it has 
been delivered spontaneously, this is usually 
the case ; if manually, it is known that the 
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uterus is empty ; but when forcible expression 
has been used a portion may easily be left 
behind. This is particularly the case when a 
placenta succenturiata exists, and it may be 
almost impossible to determine its absence by 
inspection of the placenta and membranes. 

If hesmorrhage begins after delivery of the 
placenta and the uterus is found large and 
boggy, piiuitTin (^1 c.c.) should be given intra- 
muscularly and the uterus briskly massaged. 
If there is no responsive contraction, with the 
most careful aseptic preparation as for removal 
of the placenta, the interior of the uterus must 
be explored for remnants of placenta and 
membrane, a copious hot douche given, and 
himanml compression of the uterus practised. 
For this the internal hand, clenched, rests against 
the anterior wall of the uterus, the knuckles 
resting in the anterior fornix. The external 
Land grasps the body of the uterus through the 
abdominal wall, pressing the posterior wall 
against the anterior, which is supported from 
the vagina, so that the whole organ is held 
firmly ‘T)etwecn the two hands. Compression 
may have to be maintained for 15-20 minutes, 
but is extremely effective. Should it not be 
successful, the only resource left is that of 
yacking the uterus. Antiseptic gauze should be 
used for this purpose- bismuth gauze or sterile 
gauze soaked in 0-5-per-cent, lysol. The pack- 
ing must be methodical and complete, and is 
best and most aseptically performed by using 
a speculum and volsella with the patient in the 
lithotomy position, introducing the gauze with 
uterine packing forceps. It can, how'ever, also 
>)e performed effectively by retaining one hand 
in the uterus and packing with the uterine 
forceps under its guidance. The whole uterine 
and vapnal tract should be firmly packed. An 
abdominal binder fastened from above down- 
wards is apj)lied to the abdomen, the foot of the 
b(;d raised, and restorative treatment given to 
the patient. This consists mainly in rest, the 
application of warmth to the body, and replace- 
ment of the fluid lost. Normal saline solution 
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ligatured and tears sutured. Soiiietiiiies^ M 
tear is constantly obscured by Uood aiid» JB ; 
high and deep, difficult to reach with inademti 
help. In these circumstances packing 
whole tract should again be resorted to. 
packing may be left in Sifn for 24-48 hours. 

General ansssthesia is desirable in all cases in 
which intra-uterine manipulation is performed, 
the only exception being where the patient has 
already lost an extreme amount of blood. It 
makes treatment easier and safer, and saves the 
patient shock. 

The use of some type of obstetric “ crutch ” 
is also invaluable in such cases. Simple tvpes 
are on the market, consisting of strong weblmg 
with a safety hook at each end and rings into 
which to lock them. The patient rests immo- 
bile in the lithotomy position, and hands are 
freed for other purposes. 

Late ” haemorrhage occurs at any time in 
the puer{>erium after the first twenty-four hours. 
When serious it is most frequently due to reten- 
tion in utero of portions of placenta, membrane; 
or firm bloodclot. Sudden dilatation of the 
uterus may occur, or there may be haemorrhage 
from growths, either of the uterine body or of 
the cervix. 

Slighter haemorrhage is frequently associated 
with subinvolution or retroflexion, but may 
also arise from any of the above causes. 

- If there is no sej)8i8, and the haemorrhage is 
severe, examination should be made and the 
interior of the uterus explored and treated 
accordingly. 

If there is sepsis, every effort shouldBee made 
to stay the haemorrhage without internal treat- 
ment ; however, if this must be employed to 
avoid curettage, use ovum forceps or packing 
forceps clothed with gauze, followed by douch- 
ing, as a means of clearing away adherent 
fragments. Under these conations the uterine 
wall is very soft and may easily be perforated. 

Fbancbs M. HtrzLXY. 


may be run into the subcutaneous tissue, a good I 
site being tmder the breasts, or, if more urgent, i 
into the median basilic or other well-marked t 
vein of the arm. The addition of 5-per-cent. i 
gum acacia is of value in causing the retention c 
of the fluid in the blood-vessels. Blood-trans* i 
fusion is also of the greatest value, but is not 1 
suitable for use in general practice. i 

When laceration is suspected, careful invest!- c 
'^tion by inspection and palpation is made, t 
Bleeding-points can sometimes be secured and f 
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HAMORRHAQEi 8URQIOAL,— Hnmor- 

rhage is said to be primary if it occurs at the 
time of the accident or operation, reacUtmary 
when happening some hours after the sevezason - 
of the vessel, as shock passes off, and oooomimy- 
if occurring more than twenty-four bones 
the injury or operation. Secondary 
rhage is nearly always due to iepris 
erodes the vesm and causes sloughiag. 
the slough separates (from the te^ 
fourteen^ day) the bleeding oocaia, : 
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Though haemoTThage, even from arteries, 
may occasionaUy stop spontaneously owing 
to diminished blood-pressure, syncope, or con- 
traction and retraction of the severed vessel, 
yet this can never be counted upon, and the 
condition always needs prompt attention. 

It is a golden rule in all cases to stop the 
bleeding by means directed to -the bleeding- 
spot itMlf. Pressure on or ligature of a vessel 
at the site of injury is the best treatment. 

The various measures adopted to control 
haemorrhage are as follows : — 

1. Pmsm« applied by the fingers, by means 
of a tourniquet, or by the use of gauze plugging, 
usually serves, at least temporarily, to 8t4>p 
haemorrhage. Venous bleeding, even in a deep 
wound, can always be stopped by adequate 
plugging. Tourniquets are of two kinds — either 
elastic bands, which strangle the limb proximal 
to the bleeding site (Esmarch’s, Samway’s); 
or consisting of a strap and screw-pad which 
fits closely over the line of the artery (c.g. 
Petit’s). In using the elastic tourniquet it 
is important to stretch the band well before 
applyin^ the first turn. In first-aid work a 
tourniquet can be improvised out of a large 
handkerchief or cloth -band tied round the 
limb and tightened by a stick put through the 
knot and twisted. 

Digital pressure may be used to control 
hieraorrhage from the subclavian artery^ by 
directing the fingers downwards and back- 
wards behind the cla\icle so as to compress 
the vessel against the first rib ; from the 
brachial artery^ by pressing the vessel outwards 
against the middle of the humeral shaft ; from 
the femoral artery^ by pressing backwards and 
slightly inwards at a point midway between 
the anterior superior spine and the pubic 
symphysis. 

Full flexion of the knee or dhow^ with a 
ad applied at the flexure, serves to control 
leeding from the leg or forearm respectively. 

2. Poiitioii. — Elevation of a limb will fre- 
quently stop venous haemorrhage, e.g. bleed- 
ing from a variooso vein. 

3. Heat — Oozing from raw connective-tissue 


may be utilized to stop oozing from dense 
fibrous tissue. Bone should never be cauter- 
ized, for local necrosis follows such treatment. 

6. Chemical hsmoitatios.— Adrenalin Hydro- 
chloride {l-in-1,000 solution) readily stops 
oozing from capillaries or small arterioles. 

Tu^ntine, though painful in application, 
is a useful haemostatic. Solutions of hamamelis 
or antipyrin have a similar effect. 

Horsc-sorum (injected subcutaneously in 
doRcs of 5-10 (\v.) has a haemostatic effect. 

The effect of small doses of opium in quiet- 
ing the circulation, and of ergot in causing 
{‘ontraction of arterioles, makes these drugs 
useful as remote hsDmostatics. 

6. Foroipressnze. — ^Haemorrhage can always 
be controlled if it is possible to damp the ves- 
sels with a pressure-forcejis. With small vessels, 
crushing tor the period of an operation suffices 
to obliterate tbe lumen and stop the hasmor- 
rhage permanently. Large vessels, such as the 
renal, can be permanently obliterated by apply- 
ing a strong forcipreRSure forceps for 43-72 
hours. 

7. Torsion of a vessel after seizing it with 
forceps is a useful metliod of stopping bleed- 
ing in plastic work. 

8. Ligature of a vessel is the most certain 
way of stopping bleeding from it. A liga- 
ture should be applied to both ends of a severed 
vessel or on either side of a lateral opening. 

The best methods of stopping blad- 
ing from different parts may be briefly 
Buriimarized thus : 

Scalp. — Suturing the woimd through tho 
whole thickness oi the skin is sufii .ient. Firm 
pressure by a capeline bandage may some- 
times Buf!i(‘e. 

Face. — Either ligature the vessel or insert 
deep sutures. 

Hose.— jS#?c Epistaxis. 

Lip. — Stop the bleeding temporarily by com- 
jiressiug the coronary ar+eries on both sides of 
the wound ; suture stops it permanently. 

Tongue. — If severe, the bleeding may be 
stopped temporarily by inserting a finger into 
the mouth as far back as the base of the 


suzfaoes and from vessels of the pia mater tongue and pulling the hyoid bone upwards 
can often be stopped by hot saline lotion at and forwards ; the vessel should then be seized 
a temperature of 110M20^ F. Sponges wrung with forceps and ligatured. The lingual artery 
out ox hot saline will stop bleeding £om mus- may need to be tied under the hyogiossus. 
des if pressed against them. Tooth socket after extraction of teeth*— The 

4« She caniery. — ^The galvano-cautery when mouth should be rinsed with cold water, or 
applied at a duU-xed heat will stop bleeding with a dilute solution of alum or tannic acid. 
Inm the mucous membrane of the nose o# Apply a pledget of gauze soaked in solution . 
mKi^ Hie Poquelin or the actual cautery of ^renalin chloride. Plug with gauze, place ‘ 
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I^vuioa may allow retraction of the artery to anoxaemia, yawning, ratll^eM, 
l|ttnd stop the bleeding. A catgut suture passed local pain. The temperature is usually sub- 
""iliunder the vessel is the best method to adopt, nonnal, but, if the bleeding stops, fever may 
! Stab W(mnds.-"-Fluggir)g tightly with gauze follow. Operation is usually indicated for 
will nearly always stop bleeding, but later abdominal hsemonhage, but intrapleural bleed- 
' the wound must be explored after the ciroula- ing often stops naturally, 
tion has been controlled by tourniquet or Bsemophilia.— In some persons the coagu- 
pressure on the main artery. lative power of the blood is deficient and any 

Palmar arch.— Temporarily place a firm pad injured vessel bleeds continuously. No opera- 
in the palm and bandage the hand over it tion should be lightly undertaken in such sub- 
in the flexed position. At the time that the jects, not even dental extraction. If operation 
wound is cleaned and sewn up, th<i bleeding is necessary, preliminary administration ofi 
vessel must be identified and ligatured. Severe horse-scrum is advisable, and 60 gr.^of calcium 
secondary haemorrhage from a septic wound of lactate should be given daily for two or three 
the palm may rarely necessitate ligature of days beforehand. (See aUo H-Smophilia.) 
the brachial. After-treatment of hmmorrliage*— Afto 

Varicose veins.— Make the ]>atient lie down, severe haemorrliage has been stoppw there is 
Elevate the leg, and apply a pad and firm need- 

bandage over the bleeding-spot. (a) To maintain the Uood-piessure.— This is 

Tonsils after operation.— Douche the face best done by allowing fluids to be drunk 
with ice-cold water. Let the patient gargle freely, or by administering normal saline, solu- 
with icc-cold water or astringent solution, tion, either subcutaneously, rectally, or intra- 
Apply a ^auze pad soaked in l-in-1,000 adren- venously, 

alin solution. Catch any si)urting vessel with (h) To make new Wood.— In severe cases 
clip forceps and apply a ligature. Finally, the immediate transfusion of blood from u suit- 
pillars of the tonsils may need to be sutured able donor is advisable (see Tbai^sfusion). 
together under an an»sthetic. Later, heematinic drugs such as iron and arsenijp 

Bone.— Bleeding from a cut surface of bone should be given. Zachary Cope. 

can be stopped either by crushing the bone 

with forceps or mallet, or by plugging with H^BMORRHOIDS (syn. Piles). — A varicose 
Horsley's wax. condition of the veins of the anal cana l . 

Beotom. — Severe bleeding may occur into Haomorrhoids are termed external when covered 
the rectum without any external escape, by skin, and internal when covered by the 
Blanching of the skin and lips and a rising mucosa of the anal canal, 
pulse-rate are danger signals. If it occurs Etiology.— Anything which impedes the 

after an operation for haemorrhoids an anaes- circulation of the anal region tends to product 
thetic must be given and the bleeding-point piles. A sedentary occupation, constipatioii 
caught with for(;eps and ligatured. If that is stricture of the rectum, hepatic disease, tumou||| 
impracticable, a small vulcanite rectal tube of the pelvis, or the constant local Congest^ 
may be passed into the rectum and strips of product by dysente^, may be prediiqpoNii| 
gauze packed between the tube and the rectal factors. In some patients there appeon to ■ 
wall. a congenital predisposition. vj 

Plugging with petticoated tube is permissible Pathology. — IfUmwi piles result 

in oases of haBmorrhage from inoperable uialig- tation of ^e terminal tributaries of the mppis 
nant disease. haBmorrhoidal vein which take origin imdirfl 

Bladder. — The viscus may be washed out mucosa close to the muco-cutaitfop 
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mded by fibrous 
according to the 
ion consequent 
other cause of 


oj: uGcasional shght blee^i 
coming down amr debt 
piles. Examination b\^^ 
nothing abnormal, but oa 


uTusual siti^ations for j^iles «the anal margin the purplish 
rior quadrant, the right^ 


^terior 

l^^aorant, and the left posterior 
_ ; the anal margin. 

External piles result from a dilatation of the 
*Wules which form a network superficial to the 
external sphincter. Frequently they give rise 
to no symptoms till a thrombo^ occurs. The 
redundant folds of skin round the anal margin 
are sometimes loosely termed external piles. 
The tag of skin at the base of a fissure is known 
as the ** sentinel pile.” 

Symptoma of internal piles. Those re- 
veal themselves usually by bleeding or ])rolaj)se. 
Pain is sometimes com})lained of. and ocra- 
sionally a slight watery disehaigc may bo 
noticed, especially when the piles are prolai)sed. 
Bleedt?jff is the oomnionest syinjiloiii. Usually 
it is slight in amount at first, but later may 
be serious. The blood generally oomes away 
after an action of the bowrels, but lu ]>iolapsod 
and congested piles a sanious discharge is si^en 
apart from deftp(‘ation, fiome*timc*> th<* con- 
stant drain of blood causes the jiatieiit to 
become severely anaBmic, Prolay^e ot the piles 
is often the symptom which causes most dis- 
comfort to the patient. Htraining at stool 
causes the thickened congested mucosa to pro 
trude. At first the ])rotruded ])arts can be* 
returned voluntarily by adion of the anal 
muscles ; later the jiatient needs to leturn 
them by digital pressure. The constant dilata- 
tion of the sphincters by the protruded ])arts 
causes a weakening of the muscle, and thus 
a greater tendency to prolapse. With a very 
lat sphincter, prolapse occurs after walking 
a short distance or after any sjierial effort 
Pam is sometimes complained of, but is usually 
no more than a feeling of fullness ui the anal 
canal. Severe pain is generally due to the 
presence of a fissure. 

Com p Kca t iona of intenial pilot,- Anal 
fissure and fistula in ano are common accom- 
paniments. Inflammation or thrombosis may 
oocur. group of prolapsed piles may be 
tightly gripped by the external sphincter so 
that the circulation is cut off ; singulation 
then ensues, the protruded maim swells greatly, 
bieoTM very painfd, and unless relief is 
time a portion of the piles becomes 

DisfiMitif iBlMtad p&M^The 



may come into view .win{[ 1 
Bphmcter. Digital examination 
canal reveals a slack and toneless sphincter is 
those cases in which prolapse of the piles hU 
been fre^j^uont. The mucous membrane cab 
often be recognized as thickened, and occa- 
sionally individual piles may be palpated. By 
using the proctoscope it is possible to see the 
piles, but this is not usually necessary. 

Differential diagnosis.— Lay people com- 
monly apply the term “ piles ” to any affection 
in the anal region. Frequently anal fissure or 
fistula is so misnamed. The pain of the former 
and the dis( harge and sinus m the latter are 
distinguishing features, though piles may co- 
exist with either. Prolapse writhout piles is 
recognized by the circular nng of fairly normal 
mucous membiane, which show^s no distinct 
projections, as do prolapsed piles. 

Diagnosis is not difficult if care be taken in 
examination, but if digital re(‘tsl examination 
is not made in every 8us]>ected case of piles, 
the serious mistake will sooner or later be 
made of missing a carcinoma or stricture of the 
rectum which has contributed to the formation 
of the piles. 

Treatment of internal piles.- The first 
indication is to remove any condition which 
may be causing or aggravating the piles. The 
bowels must he regulated by aperients and by 
occasional rectal mji'ction of olive oil if there be 
constipation. The ( irculatiou must be improved 
by the taking of regulated exercise. Bicycling 
and horse-riding should be forbidden, or in- 
dulged in moderately. Ile])atic congestion 
mnst receive appropriate treatment, and any 
jielvic inflammation or tumour dealt with. 
When, in spite of these measures, symjitoms 
liersibt, it is necessary to treat by some local 
application. IJng. gallee cum opio, ung. hama- 
melidis, or an omtment containing sulphate*^ 
of iron may be applied. A suitable applica- 
tion can be made up of bismuth carbonale 
20 gr., zinc oxide 20 gr., and vaselin to 1 oz. 
To this may be added cocaine 2 gr. to the 
ounce 'in case of pain, or adrenalin hydro- 
chloride 10 min. to the ounce in case of, undue 
hsBmoirhage. Care should be taken that the diet 
is not of a constipating nature, and alcohol 
should be indulged in sparingly or, better still, 
not at all. » 
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If these methods of treatment fail to relieve, 
and in any case in which the bleeding is having 
a deteriorating effect on th& general health, or 
*Ae piles constantly protrude on the ^ghtest 
K Jtevocation, operation is to be advised. It is 
Sntraindicated when cirrhosis of the liver or 
&rdiac disease is present, or when arterio- 
«|iderosiB has seriously affected the arteries. 

Symptoms and diagnosis of asternal 
inlns • — ^External piles give rise to no symptoms 
except slight local irritation, unless a thrombus 
forms. The thrombosis usually occurs in a 
local extravasation of blood around the vein. 
Pain is then felt at the site of the swelling, 
which forms a bluish prominence at the margin 
of the anus. The diagnosis is easy, but it is 
important to remember that patients some- 
times complain of ])iles when the real condition 
is a condyloma. 

Treatment of external pUet consists in 
correcting constipation, which is usually a pre- 
disposing cause of the jules, and in keeping the 
pa^ very clean. 

When the irritation is annoying, the t< dun- 
dan'^ tags of skin should be removed by st ihsois 
after inje(‘ting a few drops of l-per-cent. 
novocain into the skin-fold, Wheie a local 
thrombus forms, a few drops of novocain 
solution should be injected, an incision made, 
and the clot turned out. Zachary Cope. 

H>EMOTHORAX.— A collection of blood in 
one of the pleural cavities. 

Pathology and etiology. — The bleeding 
takes place either from the systemic circulation 
(an intercostal or mediastinal vessel) or from 
the lung. 

1. Trauma is the commonest cause — a 
blow causing a fractured rib, or a penetrat- 
ing gunshot or stab wound. In the latter 
case the bleeding may be primary, or may 
occur later from the rupture of a traumatic 
aneurysm. 

2. Of local diseases, cancer of the thoracic 
contents is a frequent and tuberculosis a rare 
cause. 

3. HaBinothorax occasionally results from 
general disease, especially nephritis, cirrhc^ 
of the liver, scurvy, purpura, and hemophilia. 

4. Next to traunuk, the commonest cause is 
the rupture of an aortic aneurysm. 

Symptomatology.— usual signs and 
symptoms of pleural effusion are present (dtill- 
ness, diminution or loss of vocal resonance and 
breath-sounds, compression of tiie lung, and 
displacement of the heart), as well as signs of 


internal hemorrhage (pallor, reetlesensaii 
thin la^ pulse, fallow resphatioBt em loil^ 
ered bfood-ineBsare). The temperohn rieee 
at nij^t to about 100M02^ F. 

In cases due to trauma, and especially those 
resulting from a gunshot wound, pBonmothoiiax 
and surgical emphysema are often aaeooiatad 
with the hemothorax, obeouxing the physiml 
signs. Aspiration will settle the diagnoeie. 

Cases of **leakmg hemothorax** form an 
important clinical group in gunshot Bjuries; 
fresh or old blood and pleural exudais leak 
from an open wound of the thorax, greatly 
increasing the risk of infection, as well as 
giving rise to much distress from mechanical 
interference with respiration and the heart's 
action. 

Treatment. — ^Active treatment of hemo- 
thorax is advisable in all cases resulting from 
a penetrating wound, and in other cases where 
gr(*at resj)iratory and cardiac distress is caused 
by the pressure of the fluid. 

In cases of closed hemothorax due to woimds, 
aspiration may bo carried out within twenty- 
four hours, and should be repeated every two 
days if any fresh effusion takes place ; by this 
means infection can be prevented or minimized, 
and dense pleural adhesions avoided. 

In leaking haBmothorax the wound and any 
fractured ends of ribs should be excised, the 
pleural cavity irrigated with eusol, and the 
wound sutur^ without drciinage ; the pleura 
should be kept as dry as jiossible subsequently 
by repeated aspiration. Blood-transfusion 
should be carried out if there has been much 
bleeding. 

If infection of a hsemothorax take place, by 
a similar operation of opening, washing out, 
and closing the pleural (‘avity the inflammatory 
process can be cut short, and drainage can be 
avoided in many cases. 

C. W. Gordon Bryan. 
HAIR, LOSS OF (see Alopbcu). 

HAIR-BALL.— Hair-ohewing and -swallowing 
may lead to the formation of a felted maai 
of hair in the stomach. The mass may tail oil 
into the cesophagus above or throng the 
pylorus below. Children, especially gins, and 
neurotic or demented women are pmae 
to this habit. The jpatient is usoaQy seen for 
symptoms of abdominal discomfort, and exmr* 
ination reveals a hard tumour in the 
the stomach ; it may impart a cu new omI 
tant sensation to the palpating haad^ 
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'freely together with the stomach, and may be 
moved about in the organ, a sensation of 
** ballottement ” being obtained. The diag- 
nosis is made, in the presence of this tumour, 
by the history, the appearance of broken-ofE 
hair or bald patches, and the occurrence of 
wisps of hair in the motions. The passage of 
a tube is confirmatory, for it cannot pass 
through the cardia to an appreciable extent, 
nor is it possible to pour more than a little 
fluid into the stomach. Hair may be found 
in the fluid returned. Radiographic ap])car- 
ances are very eharacterihtic after an o])aque 
meal. There is at first an ojiaque cap at tL(‘ 
cardia surmounting the less comj)lete and 
defined opacity of the hair. Later the meal, 
permeating between the hair-ball and the 
stomach-wall, portrays the outlme of the 
stomach distinctly. Palpation under the fluor- 
escent screen may assist the diagnosis materi- 
ally. A similar condition has resulted from 
the chewing of flui! from blankets. The only 
effective treatment is by ojicTation, uhielt is 
usually successful. More raiely, masses of hair 
may be found in the intestine, wheie they 
may cause obstruction. 

Frederick Lanomead. 

HALLUCINATIONS. —An hallucmtion 
may be defined as a sense-perception experienced 
in the absence of any objective stimulus. 
Thus, if a patient hears a voice speaking to 
him when actually complete silence exists, ho 
is said to experience an auditory hallucination. 
An hallucination is technically distinguished 
from an illusion by the fact that in the latter 
an actual objective stimulus exists but is 
erroneously perceived. An illusion is pre- 
sent, for example, when a delirious patient 
perceives the pattern on the wall-paiier as 
crawling insects. The distinction, however, 
has but little practical importance, and in all 
probability the mechanism of production is 
identical in the two cases. 

Ibllucinations are a prominent feature in 
various types of insanity, and have been 
estimated to occur in from 50 to 70 p^ cent, 
of all cases. It must be clearly understood, 
however, that their existence does not neces- 
sarily indicate tl^t a psychosis is present, and 
that they occur in other conditions also. They 
are met with, for example, normally in dreams, 
and in the transitional stage between sleeping 
and waking (hnnogogic haUucinations). They 
occur also in hysteria, and can be ea^y pro- 
duced artifidalfy in hypnosis. 


Hallucinations may concern any of the senB6| 
and are termed auditory, visual, tactile, aim 
so forth, according to the particular aenil 
affected. The first two are much the m(^ 
common. In addition to those relating to 
five chief senses, hallucinationB of temperatus 
and pain may occur, and there are also psyche 
motor hallucinations in which the patient^ 
experiences a feeling of movement in some pan 
of the body without any actual movemeni 
oc(*umng. i 

In determining the significance of the exist 
enre of hallucinations in a given case it is o 
the first importance to ascertain the light ii 
which they arc regarded by the patient. H( 
may himself recognize that the phcnomenoi 
IS subjective, and that the object which h^ 
perceives has no real existence. This recogni^ 
tion is always present, either at the time oi 
or immediately after the experience, wher 
hallucinations or illusions occur in norma 
persons or in jisychoncurotics. It is.prac 
tically aluays absent when hallucinations occui 
in the psychoses (insanities), and it therefore 
furnishes a rough practical guide as to whether 
the condition under examination is to be 
classed with the psychoses or not. Hallu- 
cinations whose subjective character is recog- 
nized by the ])atient are sometimes term^ 
pseudo-hallucinations. 

Hallucinations are common in the deliria, 
exhaustion psychoses, alcoholic psychoses, para- 
noid iisyclioses, and in dementia preecox. They 
aic relatively uncommon in the manio-depies- 
sivo group of insanities. HaUucinations are 
frequently associated with delusions, and are 
somotknes said to cause the latter. It is 
probable, howevei, that this is incorrect, and 
that the two phenomena are properly to be 
regaided as concomitant manifestations of the 
same morbid process. 

The precise mechanism of ])rod action of 
haUucinations and illusions is the subject of 
considerable dispute, but it seems clear that 
the process is essentiaUy central and not peri- 
pheral. A stimulus 01 * other change may occur 
in the peripheral sense oigan, but its presence 
is not necessary, and in any case it probably 
only serves as a point of attachment upon 
which the centraUy jiroduced haUuoination is 
projected. For this reason haUucinations and 
iUusions are not to be regarded as essen- 
tiaUy distinct from one another, but merely^ 
as varieties or, rather, degrees of one and the 
same process. ‘ ^ 

Bervaho Hart. 
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HALL.UX VALQU8.- A condition of devia- 
tion of the big toe outwards towards the other 
toes ; it is usually accomjmnied by flat-foot 
and frequently by hammer-toe. The common 
cause is badly fitting footgear which cramps 
the toes ; this is aggravated by walking or 
standing with the toes turned out, for thereby 
excessive pressure falls on the big toe and inner 
border of the foot. In a well-marked case the 
big toe is bent out at the metatarso-phalangeal 
joint sometimes to an angle of so that 
it encroaches on the space usually ocempied 
by the second toe, which is thus thrust aside 
and may rest upon the ui)|)er surface of the 
misplaced hallux. The head of the first meta- 
tarsal bone is very prominent, and new bone 
is formed as the res^t of irritation of the ex- 
posed area. An adventitious bursa (bunion) 
frequently forms over the })rominence. The 
disabilities caused by hallux valgus are pain 
and discomfort in walking, with the addi- 
tional inconvenience of the bunion, which often 
becomes inflamed. 

Treatment. — It is very important to treat 
any accompanying flat-foot by thci usual 
measures (correct boots, tip-too exercises, etc.). 
In slight cases of hallux valgus it suffices to 
instruct the patient to acquire boots of natural 
shape with a straight inner border and square 
toe-portion allowing plenty of room, and to 
advise him always to walk with the toes 
pointing straight forwards. Further relief is 
obtained by thickening the inner border of 
the boot by about ^ in. ; it is well also to have 
a separate compartment in the soc^k for the 
big toe. 

In slightly more pronounced cases mechanical 
means are needed in addition. During the 
night the patient should wear a narrow splint 
along the inner border of the foot ; if the splint 
be bound firmly to the big toe, and then ap- 
proximated and fixed to the foot, the deformity 
will thereby be corrected. During the day 
the toe can be kept in correct |)osition by fixing 
a piece of strapping round the big toe and stick- 
ing the long end of the loop along the inner 
border of the foot as far as the heel ; or a toe- 
post may be placed in the boot. 

In severe cases, especially those with a 
troublesome bunion, operation is advisable. 
Excision of the head of the metatarsal bone is 
the best procedure. A longitudinal or curved 
iiicisiun is made over the head of the bone, 
which is cleared by using knife and raspatory, 
and removed by chisel or bone-forceps. The 
tendon of the extensor proprius hallucis may 
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be transplanted to the inner side of tibe Vlg ^ ' 
toe. 

When a bunion is present, Mayo’s ; 

is to be recommended. A small semioboolax 
flap of skin with horizontal base is disseoted : 
up, then the tissues between skin tuid bdyie, ^ 
including the bunion, are dissected up in an 
elongated flap with vertical base just oppo- 
site the joint. The head of the bone is removed 
and the bunion inserted into the joint; it j 
serves as a new synovial cavity. The patient J 
may bo allowed to walk in a few days, though ^ 
active exercises should not be allowed till 
healing iB sound. ZAchaby Com. - 

HAMMER - TOE.—A condition affecting 
almost exclusively the second toe, whereby its , 
first phalanx is hyperextended, the second J 
flexed, and the terminal phalanx either ex- 
tended or flexed. It may occur in several 
members of one family, and may he of cqn- 
genital origin. It is not open to doubt, how- 
ever, that the majority of cases are due to 
the wearing of boots which tend to alter the 
natural shape of tlie foot. When the condition 
has lasted some time there are shortening of 
the anterior and lateral ligaments of the first 
interphalangeal joint, and contraction of the 
skin, subcutaneous tissues, and flexor tendons 
of the toe ; the base of the second phalanx is 
then displaced forwards and the head of the 
first phalanx exposed. Over this prominence 
usually develop a painful (callosity and an 
adventitious bursa.* The extremity of the toe 
may be flattened out. 

The consequences of hammer-toe are *pain 
and discomfort in walking, often aggravated 
by the presence either of soft or of hard 
corns. ^ 

Treatment. — From tlie point of view of 
treatment three degrees of hammer-toe may 
be considered, (a) When the deformity can 
be corrected completely by manipulation and 
there is no contraction of the ligaments, it is 
sufficient to order daily manipulation and to 
advise the wearing during night of a 
narrow splint along the plantar surface of the 
toe extending on to the foot. The boots must 
fit well and, while they are on, the toe may be 
kept in place by a piece of strapping (the 
sticky surface upwards) passed over the pro* 
minence of the affect^ toe and under the 
adjacent toes. (6) For the second degree, in 
which there is shortening of the liguneats, a 
subcutaneous tenotomy oi the oontr^ted pijUEli 
is needed in addition to the above 
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lltk Biay be carried out, if necessary, under 
lo^ analgesia, (c) The third degree com- 
prises the severe eases. Here it is essen- 
tial to excise the head of the first phalanx 
and remove the overlying callosity. An oval 
dorsal inoition is made round the callosity, the 
head of the bone exposed and removed with 
bone forceps, care bemg taken of the extensor 
tendon. A plantar toe-s})lint is applied. After 

• ten days the splint should be discarded 
bmal walking encouraged. 

Wation of a hammer-toe is hardly ever 
K and if carried out may lead to the 
l^n of any coexisting hallux valgus. 

Zachary (^ock. 

HAN01NQ {see Asphyxia). 

HANOT’8 0IRRH08I8 (bvc Livku, (^ik- 
BHOSIS of). 

HARK -LIP. — Hare-lip may be single, in 
which case the defect is piesent on one side 
only, or double, when it is present on both 
sides of the lip. Either variety may be com])lete 
or incomplete. In the former the gap extends 
into the nostril ; in the latter it involves the 
lip to a greater or less extent, varying from 
a mere notch in the mucous border, to one 
which is only separated from the flattened 
nostril by a thin bridge of tissue. In the 
complete form the nostril is always deformed, 
being flattened, thinner, and broader than the 
normal. In single hare-li]) the premaxilla 
may have failed to unite with the maxilla 
on the affected side. In these cases the pre- 
maxilla is often placed obliquely and tilted 
forwards, and the palate is com])letely cleft. 
In double or bilateral hare-lip the 2)remaxil]a 
is attached to the end of the nasal septum, 
where, covered by the skin of the prolabium, 
it forms an unsightly projection ; a complete 
cleft of the hard and soft palates is usually 
though not always present. 

In many cases of incomplete hare-lip the 
tissues ateve the cleft are thinner than 
normal. In complete clefts the sides of the 
gap are lined with mucous membrane con- 
tinuous with that of the lip and extending 
into the nostril; or the mucous membrane 
may tail off, a narrow strip of skin com- 
pleting the margins of the cleft on each side 
at the upper end. These points are im- 
portant iM^use, in operating, the incidons 
must be made with a view to removing all 
•such portions of skin or mucous membrane 
inside the nostrUs. The lip iteelf may be thin, 


and be loosely or closely attached to the 
maxilla ; it may be thicker on one side of the 
cleft than on the other. 

As the child is generaUy unable to suck, 
artificial feeding must be carried out from the 
time of birth (see Cleft Palate). The opera- 
tion to remedy the condition should be done 
as soon as possible, which is generally about 
the third or fourth week ; if the child is par- 
ticularly lobust and healthy there is no reason 
why it should not bo done at an earlier date. 
On the other hand, in a weak and feeble in- 
fant it is advisable to jiostjione it. The most 
im[H)rtant jH)ints in ]»erfomiing the operation 
are - (I) to make the lip as broad as ]) 08 sible 
from abov(‘ downwards ; (2) to make the nos- 
tril as round as i)ossibl«‘ ; (3) to ensure accurate 
a]>))Ohition of the line of junction of the mucous 
membrane of the lip (“ the red jwrtion ”) and 
the skin (“ the white portion ”) on each side 
of the defect. 

After- treatment.— It is often possible 
to do without dressings after the operation. 
After drying and removing all blood from the 
lip, collodion may be painted over the lino 
of suture. If there is much tension on the 
stitches, a piece of strapping, cut to a dumb- 
bell shape, may be applied to each cheek, and 
gauze may be placed under the strapping and 
over the lip. This will require changing fre- , 
quently, as it soon becomes sodden. 

The wound must be kept as clean as 
possible and the nostrils free from dried mucus. 
Small dossils of wool held in forceps and soaked 
in sodium bicarbonate solution (10 gr. to 1 oz.) 
arc most useful for this purpose. Mild anti- 
septic lotions may be used to bathe the opera- 
tion area. The infant should not be allowed 
to cry more than is absolutely unavoidable. 
Hunger is a common cause of crying, and 
therefore feeding should be started as soon 
as ])0S8lble and continued at regular intervals. 
By careful nursing and, possibly, the adminis- 
tration of a small dose of bromide of potas- 
sium, crying in most cases can be reduced to 
a minimum. 

For a few hours ofter the operation there 
may be some obstruction to the bieathing. 
This is easily remedied by jilacing the thumb 
on the lower lip and everting it, and at the 
same time edightly depressing the lower jaw. 

No definite date can be given on which the 
stitches should be removed. As a rule they 
should not all be taken out at th^ same 
time. Careful inspection will show when any 
of them can come away ; some may be taken 
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out 08 early aa the fifth day That in the nos- 
tril should usually remain longest, foi too early 
removal of this stitch is often followed by 
widening of the nostril 

The question whether the hare lip should 
be operated on before the palate has fre- 
quently been discussed In my o])imon it is 
best to operate on the lij) as soon as possible , 
I have not found that dosure of the defect 
in the lip mtorferes with the subsequent 
operation on the palate 

Secondary operations ai( not infiequentl\ re 
quired to repair defective '|)Timai> operations 
The common defer ts of the latter are — ( 1 ) faulty 
union throughout the wholt width of the lip , 
( 2 ) deformity in the region of the nostril or 
at the free margin of the lip , and ( 3 ) insuffi- 
cient parmg of the edges q, p 

HARVEST-BUG RASH (sya Leptus 
Autumnalis) — A disease characterired by an 
eruption a^ut the ankles, legs and waist, 
occurrmg (hiefly m July and August, among 
those who come into contact with field grass 
and bushes, and due to a tiny parasite The 
lesions, which are intensely itchv consist of 
bnght-ied papules whu h may become urtieated 
Treatment consists in the application of weak 
{larasiticides, such as sulphur, balsam of peru 
01 carbolic acid It is stated that munition 
with tinotuio of benzoin acts as a deterrent 

H MacCormac 

HAY FEVER.— A catarrh of eyes and nose 
due to a soluble toxin present in pollen of 
floRenng grasses and othei plants, and preva- 
lent dunng the seasons when such plants are 
m flower In Europe it is chiefly due to the 
grasses, and is therefore most jirevalent in 
May and June, but in Anienca the pollen of 
golden lod and ragweed arc more important , 
these flower later m the year, and the disease 
lb that countiy is sometinieb called autumn 
catarrh 

Etiology* — Some peisons are peculiarly 
susceptible to the pollen toxm The suscepti- 
bility lb considered to be due, m part at any 
rate, to the nervous system, and it is baid to 
be more prevalent among the upper classes 
of society in general, and among the sensitive 
and mtellectual m particular The suscepti- 
bility may be acquit by long exposure It 
IS probable that gross defects of the respiratory 
tract, such as hjrpertrophic conditions of the 
nasal mucous membrane, or bony obstructions, 
also predispose to or aggravate the condition 


among the susceptible The exohiiig 
quite defimtely proved to be a toilthtUBiE 
present m the pollen 

Padiology*— The morbid anatomy oonaiati 
in mtense conration and catarrh of the eon- 
junctivs, nasal passages, and adiaoent parts. 

Symptomaldogy.— About the tune when 
the grass pollen is shed, which is m May, the 
symptoms are liable to begm, but at this time 
aic likely to be local and confined to persons 
living in the neighbourhood of hayfields. The 
pollen IS produced m immense quantitieB, and 
in the following weeks is wiieiy distnbuted 
in the atmospheie, so that the disease is most 
rife and most severe m June The seventy of 
the attacks is much greater in dry weather, 
since in wc t seasons the pollen is far less earned 
about. The initial symptoms are usually an 
itching of the eyes and a sensation as if they 
contained gnt, with itching of the nose fol- 
lowed by attacks of sneezing When the 
attack is sevcic, these symptoms are much 
increased , thoie are an mtense h3rperffimia of 
all the parts profuse excretion, sometimes 
chemosis c^f the conjunctiva, which m severe 
cases IS even shed, intolerable itching of the 
palate and fauces, and, m some persons, 
definite bronchial asthma Ihe sneezing may 
be repcatcnl hundreds of times The conse- 
quences are very senous exhaustion, irrit- 
ability, and depression, some jiatients bemg 
quite incapacitated for work 

Diagnosis (an be made with certainty by 
installation of pollen extract mto the con- 
junctival sac , this jiroduces redness of the 
caruncle when used m very dilute solution 
u|K)n patients who are susceptible to hay fever, 
but will produce no effect when strongly con- 
centrated m insusceptible jiersons 

Prognosis. — In cases untreated by specific 
methods the condition is very intractable , the 
seventy vanes with the season, but the affection 
almost invariably recurs, cases of spontaneous 
recovery bemg very rare Great improvements 
have, however, been effected m recent years 
b} specific treatment 

Troatment.-— Speaflo treatment may aim 
either at active or at passive immumty. As 
to the latter, Dunbar’s serum is obtainable 
under the name of “ pollantm ” either m solid 
or m liqmd form It is highly concentrated, 
and a small drop or a small pmch is put mto 
the conjunctival sac as a pophylactic meamno 
before exposure to the poUen Dunbar oUlM 
very good results, distmct benefit having figent 
received m about 700 out of 1,240 pmiMlA 
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inherent in 

this method. 

Active immunization wah tried first by the 
late Leonard Noon, and has been follow^ up 
by Freeman in Sir Alniroth Wright’s labora- 
tory. By tins method iM)llen extract if* in- 
jected subcutancuusly into the patients thcm- 
belves, who are thus stimulated to form their 
own antibodies. The diagnosis n»ust first be 
made by the oj)hthahuic t<‘st. The unit of 
]K)Ilen extract ado])ted is the amount obtained 
from lo'oo ing. of ])ollen ; various strengths 
are made up, and dro[)b of suceessive strengths 
are put into the eonjunctiva. The initial sub 
cutaneous dose is J c.e. of an extra(‘t of the 
strength causing a reaction. 

As a prophylactic measui'e, the jiatient should 
be reinoculated every week or ten days, each 
dose being half as much agaiii as the ])rcvious 
one, and j>rogress being checked occasionally 
by the ophthalinii* reaction. Jt is best to begin 
j)rophylaetic treatment about three months bc‘- 
fore the hay season begins. Treaimeiit aftci 
hay fever has begun frequently gives satis- 
factory results, but proj)h}laxis is obviously 
preferable. 

In Freeman's ojunioii, immunity lusts at 
least a year after tieatment 1ms been dis- 
continued. 

Non-ffpedfio treatment— Tersons of means 
and leisure can avoid hay feNcr by going to sea 
or to such ])laces as the Oiitej Hebrides dmijig 
the feason. Gross ahnonnalities of tlie nose 
should receive surgical tieatment For local 
treatment, oily sprays arc ]jerhaps the most 
eiTective and fonn some jirotection to the 
mucous membianes, and antisejitic sjirays 
are sometimes beneficial. Burney Yeo recom- 
mended resorcin gr., sodium chloride 4 gi., 
acetic acid 2 min., water to 1 oz. 

D. W. Carmalt-Jokks. 

HEADACHE.- Headache may be due to so 
many causes, and is associatf*d with so many 
disordered states, that it can be regarded only 
as a symptom. C’ousequeiitly, the main aim 
in treating every ease must be to determine 
and then remove the cause to which it is due. 

In order to investigate patients properly it 
is necessary to have a classification of head- 
aches according to their cause, for without 
this we caimot hope to explore fully the pos- 
sible factors. But the formulation of a classi- 
fication presents many difficulties, owing par- 
ticularly to the fact that we are still ignorant 


of the mode in ,whi('h headaches arise. The 
brain itself is certainly insensitive to direct 
stimulation ; no matter what form of irrita-^ 
lion is emjJoyed, no s«»nsation referred to the 
head is evoked. When the scalp, skull, and 
membranes aro made insensitive by local 
anspsthesia. it ran be handled, compressed, and 
inciM»d w ithout producing any se’w+ion similar 
or analogous to headache, T1 -anes — 

or at least the dura mater — are, on the other 
hand, sensitive ; the arachnoid contains no 
nerves and the j)ia mater receives only sym- 
])athetu‘ t^\igs for its blood-vesst'ls, but the 
dura is supplied with a large number of sensory 
fibres whudi leave the three divisions of the' 
trigeminal nerve distally to the Gasserian gau - 1 
ghon and ]>ass to this membrane as recurrent 
meuingeal branches. The most iini)ortant of 
these arc the anterior and posterior ethmoidal 
and the Icnlonal nerves from the ophthalmic, 
division, tin* middle meningeal from the second* 
division, and the recurrent branch from the 
mandibular di\ision that re-enters the skull 
through the foramen s})inosum, A recurrent' 
brancli from each vagus also contributes to the 
sujiply of the dm a of the iiosterior fossa. 

There can l)e no doubt that these dural, 
brant hes are concerned in the production of 
headache ; wo have direct evidence of it in 
the fact that, after extirpation of the (Jasw»rian 
ganglion, lieadachc»s rarely or never occur on 
tlie same side of the head, and 1 have secu 
IMitients previously subject to migraine w'ho 
teased to suffer w^ith unilateral heada(‘he after 
the ganglion liud bt^en injured by an attack 
of herpes. It might be assumed that not all 
headaches ai^e due to irritation of the dural 
nerves, but it is obvious that pain can be felt 
only through thc^ mediation of nerves, and 
these are the only sensory filaments that are 
distributed to tlie inlracranial cavity. , The 
dural nerve^s may ))(* stimulated in many dif- 
ferent ways. In tlu* first plac(‘, by a rise of 
pressure within tlie skull, such as is produced 
by cerebral tumours and abscesses, meningitis, 
and congestion of the eexebral vessels. In the 
second place, these nerves may be irritated by 
jicisous and toxins circulating in the blood, as 
alcohol, nicotine, the toxins of the iiife(*tiou« 
fevers and of nephritis. Thirdly, headachtj 
may be a referred pain. Koss, Mackenzie] 
and Head huv(^ shown that in disease of any 
visceral organ ])ain may be referred to a (*orre-j 
spending area on the surface of the body by' ' 
the disease causing a state* of abnormal ex-} 
citability of that portion of the gre/ mattcii 
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ol the cord in which the visceral afferent fibres 
terminate. In the same way, disease in the 
(ustribution of the trigeminal nerve may excite 
pain that is referred to the head. The head- 
ache 0 ^ 'i and that associated with 

disease of tne iio.»e and its accessory sinuses are 
common instances of this condition. Head has 
also sho^^n that local headaches may be a 
result of jjain referrc'd from one of the thoracic 
or abdominal viscera ; this is due to the close 
central connexion of the afferent fibres of the 
’ vagus nerve with the central root of the tri- 
geminus. It is passible that the dural nerves 
may be irritated in other ways, hut these three 
are certainly the most imijortaiit. 

Clinical czamination.- To obtain a com- 
plete Ustory of the headache, knowledge on the 
following points is essential : (1) Its position^ 
whether general or circumscribed ; the position 
of greatest intensity, and whether it is super- 
ficial or deep in the head. (2) The time of day 
in which it occurs or becomes more severe, 
whether it is constant or variable, and if it 
is liable to oc(‘ur at more or less regular in- 
tervals, (3) The nature of the J it is 
important to ascertain this as accurately as 
possible from tlu* patifmt, but a satisfactory 
description is rarely obtainable, since our lan- 
guage docs not contain sufficiently prec'ihe 
terms for such pathological sensations. We 
can at least learn whether it is a feeling of 
pressure or a deep boring pain, a constant dull 
aching or a throbbing pain, an intermittent 
shooting pain or a feeling ol bursting of the 
head. (1) Excitiny or aggravating causes: what 
it is that starts the headache, and whether 
it becomes worse on lying down or walking 
about, when quiet or under excitement, and 
if food, or exposure to cold, worry, or work, 
has any infiueiice on it. (5) Conditions asso- 
ciated with the headache should be carefully 
investigated, as they frequently throw light 
on its origin. The history should always include 
reference to the presence of vomiting or gastric 
disturbances, or vaso-motor and cardiac symi)- 
toms, to the mental state during the atHick, 
if the scalp becomes tender during or after 
the headache, and whether it is accompanied 
by vertigo or ocular symptoms. (6) Heredity 
she aid be inquired into ; whether ascendants 
Vir collaterals are subject to headaches, and if 
these are of the same nature. 

Th^ following classification has been drawn up 
w:th a view to practical use, but it must be ad- 
mitted that it may not be poi^ble to indude 
all headaches in the categories suggested here. 
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Migraine.— Migraine is dealt with under its 
own name, but it must be insisted upon hm 
that this is 2 >erha])s the most common cause 
of severe h(^ache. Despite the writings of 
Liveing and others, it is not yet generally 
recognized that the vomiting, visual pheno- 
mena, and i)ar8Bsthesi8B which belong to char- 
acteristic migraine are present in ody a rela- 
tively small proportion of cases; teichopsia, 
for instance, probably occurs in not more than 
a fifth of all cases. The periodicity of the 
attacks, their tend(»ncy to occur in women at 
the menstrual j)eriods, their duration from 
early life, and the history of similar attacks in 
near relatives arc important diagnostic i)oints. 
Most of the ** familial ” and ** constitutional ** 
headaches are migrainous. 

Headache from raised intracranial 
pressure.— Any condition that raises intra*^ 
cranial pressure may produce headache by 
compressing the dural nerves. The most im- 
portant causes are tumours and abscesses of 
the brain, meningitis, and cerebral syphilis. 
Headache is also not infrequently due to high 
blood-pressure, esjtecially when associated with 
arterio-sclerosis. That which frequently follows 
cerebral concussion and other cranial injuries 
is }>robably of this nature too. It is often an 
early symptom in general paralysis. 

The heada(‘he which is an almost constant 
symptom of cerebral tumour is generally de- 
scribed as a dull, deep-seated jiain ; sometimes 
it is spoken of as an intense throbbing pain, 
or a feeling that the skull would burst open 
from its severity ; but often the patient asserts 
that it is indescribable, something entirely 
beyond ordinary experience. As a rule it is 
general, but is often most severe in the frontal 
region or behind the eyes ; occasionally it is 
worse in the occipital region, especially .when 
the tumour lies in the posterior fossa, and 
then the 2 )am frequently radiates down the 
back of the neck. It is, as a rule, local only 
wlien the tumour involves the dura mater or 
the bone, and it may then be accompanied by 
local tenderness of the skull to pressure or 
percussion. The pain is usually more or less 
constant, though severe exacerbations that may 
last for hours or sometimes even days occur ; 
but many patients are free for consideraUo 
periods. An important feature is that it ia 
usually most severe at night, Vomitaig is 
generally associated with the severer bonts^ 
pain, and not uncommonly, if the iatraeMmift 
pressure be very high, the pattent wa/r Aftt 
mto a stuporous state in wShieh 
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nBDn&oddenly. The presence of papilloedema 
end symptoms of progreemve cerebral disease 
are im;^rtant signs in diagnosis. Too much 
emphau cannot be laid on the necessity of a 
routine examination of the optic discs in all 
cases of severe and persistent headache. 

In acute meningitis the headache is usually 
general, but more intense in the occipital 
region. It is accompanied by stifiness of the 
neck, and is aggravated by every movement 
of the head on the vertebral column and by 
pressure on the suboccipital region, as those 
mcrease intracranial tension by compressing 
the distended posterior subarachnoid cistern. 

Headache due to syphilitic involvement of the 
brain may cither occur soon after infection, 
or be associated with the later manifestations 
of the disease. In early syphilis the pain is 
more or less constant and spreads from the 
occiput to the vertex or forehead. It is often 
particularly severe when the patient lies down 
or lowers his head. There are usually no local 
or general signs of cerebral disease associated 
with it. It may he a result of the toxins 
reaching the brain as the infection becomes 
generaliaed, but is more probably caused by 
the early vascular and meningeal changes that 
often occur at this stage. Headaches in the 
lator stages of syphilis may be due to menin- 
gitis, gummatous infiltrations, or cerebral vas- 
cular &ea8e. 

Cerebral vascular disease and arterial hyper- 
tension are not uncommonly causes of head- 
ache. The arterio-Bclerotic variety occurs, as 
a rule, in the fifth and sixth decades of life, in 
men more frequently than in women, and 
usually in those who We led active and vigor- 
ous lives. It is generally associated with other 
mm or leas churacteristio symptoms, as pre- 
mature senility, mental deterioration and ver- 
tigo, and frequently insomnia, or disturbed 
•deep at night with drowsiness during the day. 
The headache is generally constant but never 
/severe, it is increased by mental and physical 
exertion, by worry, and by bad ventilation, 

, Cerebral arterio-sclerosis is not difficult to 
diagnose when the arterial disease is general, 
or when it occurs in advanced years, but it 
may be overlooked when it is the cerebral 
vsMels that axe chiefly diseased. The associa- 
tion of i^ptoms is, however, verj^ character- 
istio, and valuable confirmatctty evidence may 
be db^ained the ophthalniOBoope, as the 
elate of the xetmal arteries is me best guide we 
j/mmm to that of the vesmls of the bzsin. 

JChsm is a form of headache that is probably 


due to a temporary erdargomnt of the ptfuttari 
gland, either as the result of a stimulus or of 
a physiological demand made on it. It is most 
common in adolescence and in early adult 
life. The pain is usually periodic and may 
last from an hour to a few days ; in women 
it is more liable to occur at the menses. 
It is deeply seated behind the eyes or in 
the temples, and may, when severe, be accom- 
panied by vomiting. An enlargement of the 
sella turcica can sometimes be demonstrated by 
radiographic examination, and there are occa- 
sionally signs of disturbances of pituitary func- 
tion. The administration of pituitary- gland 
preparations will usually relieve these head- 
aches, unless they are due to tumour formations. 

The treatment of headache due to raised intra- 
cranial pressure must be directed to the removal 
or alleviation of the canse. When a tumour 
or abscess is present, the only rational pro- 
ceeding is its icmoval, ])rovided that it is 
loc‘alizab]e and ae^'essible. If this is not pos- 
sible the jiain may be relieved by a decompres- 
sion operation, preferably in the subtemporal 
region, but decompression is justifiable only 
when the primary disease (*annot be eradicated. 
Various drags, such as bromides and the coal- 
tar preparations, often give temporary relief. 
In meningitis lumbar puncture, repeated daily 
if necessary, is often buccessfid in controlling 
the pain. Cerebral syphilis demands vigorous 
antisyphilitic treatment, preferably by mercu- 
rial inunctions. Traumatic headaches require 
prolonged rest in bed. 

In cerebral arterio-sclerosis the jiatient’a 
mode of life must be carefully regulated ; diet 
should be light, constipation must be avoided, 
and alcohol limited or prohibited. The patieni 
is almost invariably better in the open air 
and country life is consequently advisable. A 
moderate amount of regulal^ exercise u 
usually advantageous, but vigorous exertion 
must be forbidden. Iodides combined wit! 
bromides are usually the most efiective drugs 
nitrites in alkaline mixtures arc also frequentl; 
of value. I 

Vaao-motor headaches.— Vaso-motor dj&l 
turbances are frequently assumed to be causei 
of headache, but their importance is uncertain 
There is certain evidence that migraine is du 4 
to a periodic vaso-motor upset, and the head^ 
aches associated with disorders of the ductiesfi 
glands and with certain physiological processesj 
such as menstruation, may be of this natur^ 
That which follows prolonged physical ai^ 
mental work, and the headache that sucoeeHT 
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epileptic aie probably due to dis- 

turbances of the cerebral circuktion. The 
most common cause of headache of this nature 
is coiiflrh, which raises pressure in the venous 
circulation and thus produces venous congestion 
of the brain. The distressing headaches that 
sometimes occur in phthisis, bronchitis, asthma, 
and pertussis are directly due to this cause. 
A rare variety of headache of sudden onset and 
extreme severity that occasionally occurs in 
persons subject to angio-neurotic oedema is 
probably due to i)atches of oedematous infiltra- 
tion of the brain or meninges. 

The treatment of headaches due to circula- 
tory disturbances is usually easy and effective. 
Cough must be checked bv appropriate moans, 
and over-exertion must be avoided whcie this 
is the cause. When true vaao-motor disturb- 
ances are responsible, pre|)arations of the diut- 
h‘ss glands should be tried. Belladonna com- 
bined with bromide is also of value. 

Toxic headaches may be due either to 
exogenous poisons, as alcohol, nicotine, carbon 
monoxide, and lead, or to toxins manufactured 
within the body, as those developed in the 
specific fevers, pneumonia, and influenza, and 
those pro<luced by gastro-intestinal disorders 
and in nephritis. The headaches that are so 
common in chlorosis are probably of toxic 
origin too. In faet, most poisons that circulate 
in the blood cause headache, probably by their 
I irritant action on the meningeal nerves. 

The* diameter and the situation of the irain 
depend on the nature and severity of the in- 
toxication. It is usually vertical or diffuse 
and of an intense bursting or boring character 
in acute infections, and a more or less constant 
dull aching in chronic poisoning. 

In acute intoxications treatment can be 
rarely more than symjitoraatic. Best, pre- 
ferably in a daik loom, \eith cold applications 
to the head and forehead, and the administra- 
tion of such drugs as antipyrin, phenacetm, 
cafieiii'*. and aspirin, generally give some relict. 
In the more chronic cases our duty is to remove 
the cause. The importance of gastro-intestinal 
intoxication must never be forgotten; occa- 
sionally a purgative alone is sufficient, but 
more radical and systematic treatment is 
generaUy required. In chronic constipation 
pur^tion may aggravate the headache, as by 
stirring up the fsBcal contents and making them 
more fluid it may facilitate the absorption 
of poisons ; regulation of the diet and the use 
of liquid paraffin are usually more effective 
remedies. 


Referred heedechee.— The ej/e# ere 

tainly the most important source of this l< 
of headache. The intense pain referred to 
frontal and temporal regions which is o* 
associated with acute glaucoma and iritis 
well recognized. Eyestrain also may be 
caim, but its importance is often exaggerated 
it is generally associated with hypermetro] ‘ 
or hypermetropic astigmatism, but it 
occur when re&action is normal, especially 
feebln^nd debilitated subjects, if the e: 
are strained, as by a long visit to a pi( 
gallery or cinema. The pain is usually bilal 
and either frontal or temporal ; a V( 
headache is rarely due to an error of rej 
alone. As it usually develops only after 
eyes have been used for a time it is, in coni 
with migrainous and other headaches, seldoi 
present or severe in the morning. 

I'he ears are a rarer source of referred heai 
ache, but when the middle ear is involved hrif *1 
an acute* inflammation the pain almost alwa; 
s])r(*ads to the parietal and vertical regions 
the head, and as o£t<»n accompanied by ten' 
ness of the scalp. Then the serious qui 
may anse whether the headache is due to 
ear disease alone, or to intracranial comp] 
tions, as an extradural or cerebral abscess^ 
a serous meningitis. The diagnosis must 
l>end on the presence or absence of local cerel 
symptoms and of signs of raised intraora] 
})Tessure. Chronic ear diseases also, a., of 
media, mastoiditis, and cholesteatomata, 
produce tempoial and vertical headacheSj 

Referred headaches of nasal origin are 
commonly due to hypertrophy of the turbi 
or deviation of the septum, so that they _ 
against one another. But headaches may ahNy 
result fiom the absorption of toxic product 
when drainage is imperfect, and ;/in- 
flamniatory diseases of the nasal smusesc It 
IS generally a fixed pain with periodic exact..' 
tions, in the frontal and temporal re^ons, but;' 
it is occasionally occipital. Adenoids are 
common cause of headache in early Ufa aoi/ 
adolescence. 4 

Diseases of the teeth and deep-seated al 
scesses in the jaw may produce pain 
to the temporal fossss which the patilent 
describe as headache. 

The thoracic and abdominal visoera 
as already mentioned, sources of paoi 
by way of the la^ to the he^ i 
reference is a rdatively rare aad 
cause of beadaoke.^ lU dbeot 
the oonstjtnrio^ or m 
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iatoxiGartioxis produced by the primary disease in ‘ 

E ‘^'‘ese viaoera. Gastric headaches are generally 
salis^ in the parietal region, cardiac head- 
hes in the frontal and vertical regions, and 
Ithose due to pelvic disease in the occiput. 

The only rational and effective treatment is 
bhe removal of the source of irritation. Head- 
ache can be often relieved immediately by the 
soirection of an error of refraction, or by the 
•emoyal of an enlarged turbinate bone. Drugs 
M give only temporary relief. 

JHMidkcIie da» to ditooM of the scalp 
sad ak^.— A true neuralgia is rarely (on- 
Fiified with headache. This mistake is most 
iable to hapi^n when the pain is due to a l(K‘al 
lisease that involves the nerves, as canes or 
malignant ciisease of the base of the skull or 
>f the cervical spine. Severe radiating ])aius 
in the occipital region, which are not uncommon 
m tabes, are oftem described by the jiatient 
as headache. Periostitis and osteitis of the 
ikull, especially when due to syphilis, pioduce 
leadache as well as local jiain." 

Nodular or rheumatiG headache.— vV- 
tain Swedish and German authors regard this 
as a very common form of headache; it as 
certainly not uncommon, though less frequent, 
in England at least, than they assume it to 
be. Women above middle agc‘ are most often 
affected. The pain staits in the occipital 
r^on and radiates over the hc^ad, and somc- 
times into the neck too ; it is intermittent, 
but the patient is rarely quite free during the 
mtervals. It is increas^ by ex]M)Bure to cold 
and chills, and by tension on the iiostenor 
cervical muscles, as when the head is allowed 
fco drop forwards in reading or wilting. When 
tbe back of the head and neck are carefully 
palpated, small nodules, vaiiable in size and 
very tender to pressure, can be felt in the sub- 
Butaneons tissues, especially at the insertions 
of muscles into the skull. The nature of 


these nodules has not yet ute** -'•■^^^or.+orily 
determined; they are usually regarded as 
a result of a local fibrositis of rheumatio 
origin. 

The treatment of nodular headache is easy 
and generally very satisfactory. Massage of 
the neck and back of the head is essential ; it 
should commence with very gentle rubbing of 
tlic nodules, and become firmer and deeper as 
the tenderness disappears. At first it aggra- 
vates the pain, but if persisted in begins to 
bring n‘lief within ten days or a fortnight. 
Hot fomentations, or preferably large jioultiees, 
should also be ajiplied to the back of the head 
anA neck two or three times a day. 

Neurasthenic headaches can be often 
recognired by the description the patient gives 
of them and by the circumstances that excite 
and aggravate them. The neurasthenic head- 
ache may bo general, but it is more ficquently 
vertical or frontal. It is usually di^scribcHl as a 
fcclmg of weight on or constriction of the head, 
or as a stmsc of cm])tmesH or vacuity witlun the 
skull. It IS often, like the other symptoms of 
j asthenia, worse in the morning, and is 
easfd ' sny emotional disturbance, worry, 

^ , exf itcmenr ’ 't disappaj s if the patient’s 
or at n is taken up by anything 
eb Finally, it is usually accompanied by a 
tCi.ucrness of the scalji to light jiressure w 
to gentle traction on the hair. These features 
make it generally jjossible to distinguish neuras- 
tlicuic headaches from headaches of organic 
origin, but it must nut be forgotten that • 
in neurasthenia, the neurosis of exaggera- 
tion,” there may be an organic basis foi the 
liaiu of which the patient complains, though 
noD enough to account for its ajiiiaicnt 
severity. 

Treatment should be directed to the disease 
rather than to the headache. Analgesic drugs 
bhould be avoided. Holmes. 
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